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The Early Pneumoencephalographic Findings 

Following Penetrating Wounds of the Brain' 

LT COL J E LOFSTROM,* M C , A U S , LT COL J E WEBSTER,* M C, A US , 
wdCAPT R C SCHNEIDEH,»MC. AUS 


N buroi-ogical sequelae which are the 
result of penetrating ivounds of the 
brain may call for pneumoencephalography 
at vanous penods after the imtial injury 
This report is based upon studies made 
upon patients duimg postoperative care 
while in the theater of operahons Roent- 
gen eianunation was done, as a rule, m an 
attempt to assist m the diagnosis or locali- 
zation of subdural hematomata or com- 
phcating brain abscesses when chmcal 
studies alone were inconclusive The pur- 
pose of this presentation is to record the 
degree and rapidity with which hydrody- 
namic effects are manifested in the ventnc- 
ular system Such obser\mtions may aid 
in the evaluation of the roentgen findings 
in later penods of convalescence, or m the 
evplanabon of late neurologic sequelae 

MATEMAI- 

The 2S pnemnoencephalographic studies 
reported were made dunng the care of 256 
pabents mth penetrating cranial wounds 
at the 36th General Hospital, m the Euro- 
pean theater Dural penetrations occurred 
in 206 of this group The majonty of 
the patients underwent pnmaiy- opera- 
tion m an American evacuation hospital 


The 256 patients are divided into two 
groups (1) 146 with penetrating cranial 
wounds, of whom 119 showed dural pene- 
tration, observed during one phase of op- 
eration in the European theater, (2) 110 
with cranial wounds, with S7 cases of dural 
penetration, who were studied during a 
second phase 

In the first group, routine roentgen 
studies revealed the presence of retained 
bone fragments within the brain after pn- 
mary debndement m 11 per cent, of re- 
tained metalhc fragments in 27 per cent A 
suri'ey showed that brain, abscess was a 
complication in 33 or 16 per cent of the 206 
patients wnth dural penetration 

The time at which the pnemnoencephalo- 
grams were made \mned from fourteen to 
ninety days after the ongmal mjury, which 
corresponds essentially ivith the date of 
primary debndement Several patients 
had studies made after secondaiy^ surgery 
Two had evacuations of brain abscesses 
pnor to encephalography The lesions in 
the patients upon whom the studies were 
earned out represented a fairly good cross 
section of the general t>"pe and seventy of 
injunes, as well as compheabons, encoun- 
tered m the whole group of 256 pabents 


‘ ''/“o Departnients of Radiology and Veurosurgerj , 30th General Hospital (aSUiated vath Wavne Un,- 
College of Medicine, Detroit, Mich ), Arms of the United States Accepted for publication in TuJv J94S 
semec Now at Wajaie Univcrsitj College of Medicine and St Morj ’s Hospital, Detroit 

> Released from senace. Now at Umversit> of Michigan Medical School, Aim Arbor, Mich 
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Fig 1 Case 1 3i and /9 days postoperative 
A Thirty seven days postoperative Severe loss of cerebral tissue left side, bone defect 7 cm in diameter, 
intracerebral bone fragment medial and superior to abscess cavity outlined by air, posterior horn of left lateral 
ventncle displaced supenorly and medially , loss of subarachnoid air shadow on left, subdural collection on nght 
Diagnosis Brain abscess with slight dilatation of left lateral ventricle Arachnoiditis left 
B Seventy-nine days postoperative (the brain abscess shoivn in A had been d^bnded) Marked increase in 
the size of the left lateral ventncle with elevation postenorly, slight ipsilateral shift of the entire system on a com- 
pensatory' basis Slight enlargement of the nght lateral, third, and fourth ventndes was also noted 

Diagnosis Postoperative hydrodynamic compensation with ventricular dilatation, severe, and shift Arach- 


noiditis generalized 

RESULTS 

Table I is a summary of the pertinent 
data relative to the wounds and general 
surgical procedures, as well as the pneumo- 
encephalographic findings An attempt 
has been made to estimate the degree of 
loss of brain substance sustained at the 
pnmar)' d^bndements pnor to encephalog- 
raphy In some instances this was im- 
possible due to lack of clanty m preiuous 
records The size of the bone defect is 
noted, and the inten^al between injur}' 
and the pneumoencephalogram is re- 
corded The subarachnoid distnbution of 
air IS also indicated in the table 
Two cases of brain abscess were demon- 
strated In one the abscess canty itself 


was outhned by the injected air (Case 1, 
Fig 1) The second showed ca idence of a 
mass lesion with local pressure defects 
Two other instances of subdural collections 
were detected in the 23 examinations In 
one of the two (Case 3, Fig 2), trephina- 
tion revealed a hygroma as localized 
Of the entire group, only 3 showed a 
normal subarachnoid air pattern The 
remamder manifested either locahzed or 
generahzed obliteration of air shadows 
In Cases 4 and 5 the roentgen studies 
were made after evacuation of an abscess, 
thus representing considerable brain tissue 
loss due to the two operative procedures, 
the pnmar}' debndement and the debnde- 
ment of the abscess Figures 3 and 4 pre- 
sent the ventncular patterns at postopera- 
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Fig 4 Case 5 95 dal's postoperative This patient had had both pntnary wound debridement and secondary 
debridement of brain abscess, representing severe loss of cerebral tissue B one defect 3 6 cm diameter, left panetal 

Marked dilatation of left lateral ventricle a ith slight dilatation of nght is noted There is a shght ipsilateral 
shift of the entire system No subarachnoid air pattern is evident on either side 

Pcstop&^tnc bydrodvnamic compensation wjth vectneujar enlar^ment and shift Adhesive 
arachnoiditis, generalized 



Fig 5 Case 6 21 days postoperative Mid-frontal defect 3 X 6 cm Shell fragment 7 mm in diameter is 
seen in posterior fossa, having traversed the nght hemisphere Degree of loss of cerebral tissue not clearly defined 
in previous records 

Moderate dilatation of the nght lateral ventncle and slight enlargement of left lateral and third ventncles No 
significant shift is demonstrated No subarachnoid air patte.m is present on the nght 

Diagnosis Postoperative hvdrodynamic compensation with ventncular enlargement Adhesive arachnoiditis, 
nght 


of the nght lateral ventncle and moderate 
enlargement of the third ventncle Ab- 
sence of the subarachnoid air pattern over 
the postenor area was striking 

In Case 10 there iias no bram tissue loss 
at the time of pnmarj' operation, and the 
1 entncular pattern was noimal except for a 
shght contralateral shift and an absence of 
subarachnoid air on the left, associated 
with a subdural hematoma (Fig 9) 

The only instance of a normal pneumo- 
, encephalogram assoaated ivith a consider- 
able destruction of cerebral tissue is shown 
in Figure 10 (Case 11) 


DISCUSSION 

From the obsere^ations made upon this 
small group of cases, it appeared that ipsi- 
lateral ventncular enlargement usually fol- 
lowed the d6bn dement of a brain wound 
As the degree of brain loss increased, the 
ventncular enlargement became more dif- 
fuse, the enlargement reachmg fully 200 
per cent of normal, as in Case 1 In one 
mstance, however (Case 11), the ventncu- 
lar system m as normal m spite of a sigmfi- 
«int loss of tissue Usually, a severe 
loss of cerebral substance resulted in dila- 
tation of the contralateral ventncle as 
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F.e 2 Case 3 43 days postopcrabv c Right frontopanclal d^cct 5 0 X35 cm - mtact and 
tissue loss generalized, sj-nimetncal dilatation of ventricles of moderate degree, slight shift of tlie system 

n.h, .1 .» 

right hemisphere 



TjirEcst bone defect in this group of cases — 13 X 6 cm , right fronts 

pmJ S'liwm ffi Kl p"« da„don.»t and later a dftr,d.a.e., of a eomplteat.ag 

enlargement of the left lateral is also present 1 Here is a ue 

“‘K>«»“”pS^bve hjdrodjmam.c compensation n.th ^entncular enlargement and shift Adhesive 
arachnoiditis, nght 


tive penods of seventy-seven and ninety- 
five days, respectively Case 4 presented 
the largest bone defect of the group, 13 X 


patient had a large bone defect and had 
sustained severe tissue loss Earty but 
definite enlargement of the ipsilateral ven- 




6 cm 


Roentgenograms were made twenty-one 
days followmg the pnmary operation m 
Case 6 and the increase m the size of the 
ventnde at this penod is shown in ^ 

The effect of a perforating wound through 
the hemisphere associated a burst- 

ing type of fracture (Case 0 is shown n 


in 


exammation done at seventy-one days 
revealed progression of the dilatation 
with assoaated shifting of the lentncles to 
the affected side 

Marked enlargement of the fourth ven- 
tricle followmg occipital and suboccipital 
decompression with pnmary ddbndement 
and later removal of a shell fragment from 


cLe 8 (Fig 7) the first pne^o- 
the earhest of any of the senes 


the vermis of the cerebellum was found m 
Case 9 (Fig 8) There was considerable 
assoaated dilatation of the postenor horn 
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Fig 8 Case 9 66 days postoperative Moderate loss of cerebral tissue, large occipital and subocapital de- 
fect Foreign bodies were removed from area adjacent to the fourth ventncJe at secondary surgery 

There is considerable dilatation of the posterior body and horn of the right lateral ventricle, with moderate en- 
largement of the third and marked enlargement of the fourth ventricle There is no significant shift of the system 
Subarachnoid pathwaj^ are obhterated in the cerebellar area and over the posterior cerebrum The cistemae are 
shghtly ddated 

Diagnosis Postoperative hydrodynamic compensation with ventncular dilatation posteriorly Adhesive 
arachnoiditis, posterior 



Fig 9 Case 10 28 days postoperative No cerebral tissue loss , 4 X 10-cm left frontoparietal bone defect, 
no ventncular dilatation, mmimal shift of ventncles contralateraUv Subarachnoid pathways on the left are 
obliterated 

Diagnosis Mass lesion left Subdural hematoma Arachnoiditis left 


tomy Closure of the dura at the tirue of 
operation did not appear to be an impor- 
tant factor It IS of note that marked ven- 
tricular distortions occurred ivith small 
bone defects and m the presence of a tightly 
closed dura or dural graft 

Inasmuch as all of these patients had 
sustained defimte brain injury, mainly se- 
vere, and were from a prenously healthy 
group of young males, it would seem rea- 
sonable to exclude unrelated pathologic 
conditions m an appraisal of the pneumo- 
encephalographic findings Osmond (1) 
has rernewed the hterature and presented 
tlie theories and emdence of Winkelman 
and Fay, Osnato and Gihberti, Penfield, 


Grant, Dyke, and others, to explam the 
pneumoencephalographic findings in post- 
traumatic conditions of the bram The 
presence of dilatation of the ventncular 
system following “closed” cramal injury 
has been repeatedly demonstrated The 
mechanism remains controversial The 
pronounced degree of dilatation in several 
of this group soon after d6bn dement of 
brain tissue leaves httle doubt that it was 
on the basis of hydrodjmamic compensa- 
tion A defimte volume of brain tissue 
had been removed and the space was filled 
first by fluid or swollen brain substance and 
later by the ventncles dilated as a result of 
the positive pressure of the cerebrospinal 
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Fig 7 Case S 14 and 71 days postoperatiy-e 

T'h,. thrnp Iioocr vicv s, made 14 days postoperative, show severe cerebral tissue loss bone defect 1(1 5 X 3 5 
^^^vbt^anetal Moderate dilatation of right lateral tentncle is present ISo significant shift is present 

°“xlif progression in the enlargement of the right 
The three ,^„ 5 ,ratcd with generalized ipsilateral shift Subarachnoid space not visualized 

Postop^tTv^hydrodyTiamic compensation mth marhed ventricular enlargement and slight shift 

Adhesiic arachnoiditis 

n tbr. inmlateral One and in a shift- tortions appeared to be related to the loss 

of bra.u Ussuo ratter tta„ to the s,ze 

if this eauj- ^nod, the ventncular dis- of the bony defect produced by cramec- 
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g 8 Case 9 66 days postoperative. Moderate loss of cerebral tissue, large occipital and suboccipital de- 
Foreign bodies were removed from area adjacent to the fourth ventricle at secondary surgery 
here is considerable dilatation of the posterior body and horn of the nght lateral ventricle, with moderate en- 
ement of the third and marked enlargement of the fourth ventricle There is no significant shift of the system 
irachnoid pathways are obliterated m the cerebellar area and over the posterior cerebrum The cistemae are 
itly dilated 

tagnosts Postoperative hydrodynamic compensation with ventricular dilatation posteriorly Adhesive 
hnoiditis, posterior 





'E 9 Case 10 28 days postoperative No cerebral tissue loss, 4 X 10 cm left frontoparietal bone defect, 
'■entncular dilatation, minimal shift of ventricles contralaterally Subarachnoid pathways on the left are 
terated 

'jagnosts Mass lesion left Subdural hematoma Arachnoiditis left 

ly Closure of the dura at the tune of Grant, Dyke, and others, to explain the 
ration did not appear to be an unpor- pneumoencephalographic findings in post- 
t factor It IS of note that marked ven- traumatic conditions of the bram The 
'ular distortions occurred with small presence of dilatation of the ventricular 
'e defects and in the presence of a tightly system following “closed” cramal injury 
ed dura or dural graft has been repeatedly demonstrated The 

ch as all of these patients had mechanism remains controversial The 

amed defimte bram mjury, mainly se- pronounced degree of dilatation m several 
and were from a previously healthy of this group soon after debridement of 
of j'oung males, it would seem rea- brain tissue leaves httle doubt that it was 
ie to exclude unrelated pathologic on the basis of hydrodjuiamic compensa- 
lons m an appraisal of the pneumo- tion A defimte volume of brain tissue 
lialographic findings Osmond (1) had been removed and the space was filled 
Auewed the hterature and presented first by fluid or swollen bram substance and 
leones and evidence of Wmkehnan later by the ventncles dilated as a result of 
■ay, Osnato and Giliberti, Penfield, the positive pressure of the cerebrospinal 
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1 ig 0 Case? Cl (la>i. poitoperatnt Ptnetrating wound uith bursting tj^pc of fracture Degree of cerebral 
tissue loss at debridement was not clear]} defined in carl} records Done defect 3 X 3 cm in addilioi to defects 
protluced b} sepamtioii of lionc fragments of fractures iiieolmig right frontal, panetaJ, and occipital areas 
Moderate dilatation of right lateml sent ride is noted, with slight enlargement of left lateral and third ventnclfc 
Iso shift IS pre-sent Subaraclinoid pathwa}s arc obliteratcrl on the right Cislemae slightl} dilated 
Diagnosis Posfopcntite In drod>M3mic compensation w-ith \entnrular enlargement jidhesncarachnoiditis 
right 



Fig 7 Case S H and 71 days postoperatn-e 

The three upper views, made 14 days postoperative show severe cerebral tissue loss bone defect 10 5X35 
cm right parietal Moderate dilatation of nght lateral ventricle is present Xo significant shift is present 

Subarachnoid space obliterated over right side and decreased on left 

The three lower views were made 71 days postoperative The progression m the enlargement of the nght 
Internl ventncle is illustrated, with generalized ipsilatcral shift Subarachnoid space not visualized 

Diagnosis Postoperative hydrod}mamic compensation vnth marked ventncular enlargement and slight shift 
Adhesiv'c arachnoiditis 

well as the ipsilateral one, and m a shift- tortions appeared to be related to the loss 
ma of the entire system to the affected side of bram tissue rather than to the size 

At this eaily penod, the ventncular dis- of the bony defect produced by cramec- 
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drodynamic changes (2) Convulsions 
were also infrequent dunng the early phase 
or penod, three months following opera- 
tion Of the 119 patients havmg dural 
penetrations m the first group, 14 had gen- 
erahzed or jacksoman convulsions In 5 of 
this group the comnilsions occurred after 
evacuation of comphcatmg brain abscesses 
All patients were given routme phenobar- 
bital suppression therapy 

Late roentgen changes foUowmg pene- 
trating wounds of the brain must be stud- 
ied after the return of these patients to 
hospitals m the zone of the mtenor In 
view of the early findings observed, it 
seems reasonable to predict that a further 
progression of ventricular dilatation will 
occur as a result of such factors as cere- 
bral atrophy, cicatnx, arachnoid abnor- 
mahty, and the bone defect 

SmiMARY 

1 Twenty-three pneumoencephalo- 
graphic studies of patients from a group of 
256 ivith penetrating cramal w^ounds are 
reported 


2 Following loss of cerebral tissue, an 
enlargement of the ipsilateral ventncle was 
usually observed When the loss of tissue 
was great, the contralateral ventncle also 
dilated and the ventncular system shifted 
to the affected side The ventncular en- 
largement was usually proportional to the 
tissue loss 

3 Ventncular enlargement occurred at 
an early penod following pnmary d6bnde- 
ment 

4 Arachnoiditis was a common findmg 

5 The influence of cerebntis, arach- 
noiditis, and the bone defect on later 
changes is postulated 

1420 St Antoine 
Detroit 26, Mich 
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Tig 10 Case 11 03 dn>‘. postopcratnc There was SL\crc lo«s of cerebral tissue and the bone defect was of 

moderate size (4 cm m diameter) There is no \cntrtcular dilatation or displacement Subarachnoid pathways 
arc obliterated only around the bone defect 

Diagnosts Localized ndhesne arachnoiditis Othennsc normal eiiccphalogram 

Note This was the only jiatient iii the senes with sesere cerebral loss who showed normal vciitncular pattern 


fluid Tlic ipsilatcral shift of Hie system is 
e\Tdence of furUier compensation Similar 
findings have been observed follownng Uie 
removal of brain tumors WTien contra- 
lateral shift was demonstrated, it was sug- 


gestive e\idence of a mass lesion, comph- 
catmg the onginal trauma (four instances 
— see Figs 1 and 2 and 

Contammation of the subarachnoid path- 
ways undoubtedly occurred m the 206 
cases of dural penetration In many, in- 
fection was controlled immediately and 
little arachnoiditis or cerebritis developed 
In others, the infection progressed to pro- 
duce memngitis, either local or generahzed 
Both acute and chrome basilar memngitis 
with mechamcal blocking of the normal 
pathways of cerebrospmal flmd outflow oc- 
curred in several patients This phenom- 
enon may be a factor m subsequent diEFuse 
enlargement of the ventricular system 

Cicatrices m the cerebrum could not be 
evaluated as a factor m producing ^e 
distortion seen m this early phase T e 
presence of strictly localized protrusions 
was not sigmficant 

The progression of the ventricular a- 
tation in Cases 1 and 8 (Figs 1 and 7) 
would seem to indicate the future course m 


many of tliese cases The pnmar^' phase 
of change may be arbitranly considered 
as that occumng dunng the first few 
montlis follomng injur)' Dunng this 
penod the hydrodynamic effect is largely a 
mechamcal factor compensating for the 
loss of cerebral tissue Cerebral damage 
also has occurred, which may later contnb 
ute to atrophy and cicatnx formation re- 
sulting m slow but progressive dilatation 
The common finding of locahzed or general- 
ized adhesive arachnoiditis indicates a dis- 
ruption of the normal cerebrospinal fluid 
ehrmnation raechamsm, which is of sigmfi- 
cance 

Although a number of bram wounds 
commumcated with the ventnde, result- 
mg persistent loculation of cerebrospinal 
flmd m the cavity created at operation did 
not develop 

Endence of cerebral atrophy and poren- 
cephaly was absent, mth possibly the ex- 
ception of a small porencephahe cavity as- 
sociated with the lateral ventricle m one 
case 

Two related chmcal aspects of the post- 
operative period should be briefly men- 
tioned (1) Headache was uncommon m 
the uncomplicated wounds m spite of hy- 
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drod}mamic changes (2) Convulsions 
were also infrequent during the early phase 
or penod, three months foUowmg opera- 
bon Of the 119 patients havmg dural 
penetrations m the first group, 14 had gen- 
erahzed or jacksoman commlsions In 5 of 
this group the comnilsions occurred after 
evacuation of comphcating brain abscesses 
All patients were given routine phenobar- 
bital suppression therapy 

Late roentgen changes following pene- 
trating wounds of the brain must be stud- 
ied after the return of these patients to 
hospitals m the zone of the interior In 
view of the early findings observed, it 
seems reasonable to predict that a further 
progression of ventricular dilatation wiU 
occur as a result of such factors as cere- 
bral atrophy, acatnx, arachnoid abnor- 
mahty, and the bone defect 

SUJIMARY 

1 Twenty-three pneumoencephalo- 
graphic studies of patients from a group of 
256 with penetrating cramal wounds are 
reported 


2 Followmg loss of cerebral tissue, an 
enlargement of the ipsilateral ventricle was 
Usually obser\’’ed I\Tien the loss of tissue 
■Was great, the contralateral ventricle also 
dilated and the ventricular system shifted 
to the affected side The ventricular en- 
largement was usually proportional to the 
tissue loss 

3 Ventricular enlargement occurred at 
an early period followmg primary d6bnde- 
ment 

4 Arachnoidibs was a common finding 

5 The influence of cerebribs, arach- 
noidibs, and the bone defect on later 
changes is postulated 

1420 St Antome 
Detroit 26, Mich 
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Scout Film of the Abdomen^ 

LT COL JOSEPH LEVITIN, MC, AUS 


A "scout film” of the abdomen is one 
obtained inthout tlie use of a con- 
trast medium or any preparation on the 
part of the patient Sucli an examination 
IS usuall}’’ an emergency procedure and is 
often done at the bedside That it has not 
received tlie recognition it deserves is the 
fault of the roentgenologist, uho has not 
brought its value as a diagnostic aid m 
acute abdominal conditions to the atten- 
tion of the surgeon Upon the former it 
makes special demands Used to regular 
hours and "Sundays off,” he is too often 
not available for an emergency \-ray ex- 
amination These acute cases, however, 
do not choose tlieir time of entr}', they 
are as likely to come m after hours or on a 
week-end as at a more convenient time 
Unless the roentgenologist is prepared for 
emergency calls, he will not cultivate "\- 
ra)’' mindedness” on the part of the surgeon 
On the other hand, if he is prepared for 
such inconveniences as are entailed, he will 
be well rew'arded b)’’ the satisfaction of a 
diagnosis well made and the knowledge 
that a hfe-savmg procedure was due in 
great part to his co-operation 

Most acute conditions of the abdomen 
have a well established history, with well 
known physical findings It is not with 
such cases that this paper is concerned, 
though they may require an x-ray exaimna- 
tion to substantiate the diagnosis It 
will deal, rather, with the obscure case, m 
which the history is unsatisfactory, or 
physical findmgs are madequate, and 
further aid m diagnosis is required 

We have found a “scout film” of the 
abdomen of significant aid m substantiat- 
mg or estabhshmg a diagnosis m the condi- 
tions discussed below 

Perforated Ulcer The diagnostic value 
of the demonstration of free air m the abdo- 


men, between the hver and diaphragm, m 
tlie upright film as an indication of a per- 
forated ulcer IS well known (Fig 1) An 
additional anteropostenor view m the 
lateral decubitus position, with the left 
side down, is desirable and as a sole new is 
to be preferred This new can easily be 
made at the bedside and, m one instance 
has sliowm the air where the upright new 
failed (Fig 2) WHule the condition of the 
patient may be such that an upnght film is 
difficult to obtam, it is easy for him to roll 
on Ills left side for a lateral decubitus new 
Another advantage of the lateral decubitus 
position IS the avoidance of a possible 
error which once occurred, when a diagno- 
sis of a perforated nscus was made on a 
nght-sided stomach The normal gas- 
bubble was mistaken for free air in a pa- 
tient mth acute abdominal pam A lateral 
decubitus film would have prevented that 
error 

Non-Opaque Ureteral Stone Although 
strictly speaking the diagnosis of a non- 
opaque ureteral stone is not made without 
further x-ray examination, the condibon 
may be mcluded here The abdominal 
findmgs are important in a negative sense, 
in that no abnormal bowel dilatation may 
be present If the stone is on the nght 
side, a chnical differentiation of ureteral 
cohe from an acute appendiatis may prove 
difficult Such a stone may block the ure- 
ter and as a result the characteristic find- 
mg of blood m the urme may be absent 
An intravenous pyelogram can be made 
without upsettmg the patient If neces- 
sary, the films can be taken at the bed- 
side with the aid of a stationary gnd The 
sigmficant finding for a diagnosis of a 
stone m the ureter is the anuna which 
may be present on the affected side, while 
the opposite side shows normal excretion 
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Fig 1 Perforated ulcer A Upright film of abdomen demonstrating free air beneath the diaphragm B 
Lateral decubitus view of abdomen mth patient lying on the left side, demonstrating free air m the peritoneal 
space between the hver and thoracic cage 

Fig 2 Perforated ulcer A Upnght film of abdomen No air is demonstrated B Lateral decubitus 
view of abdomen shomng a small amount of air in the peritoneal space between the hver and thoracic cage This 
view IS preferred 


There may be failure to excrete the dye on 
the side of the stone, due to spasm of the 
kidney pelvis The kidney on the af- 
fected side appears increased m density 
because of the dye m the tubules This 
finding is sufficient for diagnosis of non- 
opaque stone in the ureter (Fig 3) It 
must be borne in mmd that both kidneys 
may not excrete the dye at the same time, 
and repeated films must be taken until all 
the d 5 "e is excreted before the conclusion 
IS reached that one side fails to function 
If the involved side should excrete the dye, 
dilatation of the ureter above the calculus 
IS diagnostic of a block 


Ihus, Small Bowel Dtstevtwn Before 
undertakmg a discussion of small bowel dis- 
tention, we must first have an understand- 
mg of the normal and a clear conception 
of the dynamics of the bowel and physio- 
logical changes This knowledge we must 
translate into a mental picture of the 
bowel (1). Only so can we evaluate the 
changes we may see on the film A clear 
knowledge of the ongm and importance of 
the gas m the bowel must be had, smce it is 
the gas-filled intestinal loops that give the 
clue to the diagnosis 

The normal film of the abdomen may 
show gas in the stomach, duodenal bulb, 
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A “scoirT riLM” of tlic abdomen is one 
obtained without tlic use of a con- 
trast medium or any preparation on tlie 
part of tlic patient Such an evammation 
IS usually an emergency procedure and is 
often done at the bedside That it has not 
received the recognition it dcscr\cs is the 
fault of the roentgenologist, vho has not 
brought its value as a diagnostic aid in 
acute abdominal conditions to the atten- 
tion of the surgeon Upon the former it 
makes special demands Used to regular 
hours and “Sundays off," he is too often 
not available for an emergency \-ray ex- 
amination These acute cases, however, 
do not choose tlieir time of entrj’’, they 
are as likely to come m after hours or on a 
w'eek-end as at a more convenient time 
Unless the roentgenologist is prepared for 
emergency calls, he will not cultivate “\- 
ra)'’ mmdedness” on the part of the surgeon 
On the other hand, if he is prepared for 
such inconvemences as are entailed, he mU 
be well rewarded by the satisfaction of a 
diagnosis well made and the knowledge 
that a hfe-savmg procedure iras due m 
great part to his co-operation 

Most acute conditions of the abdomen 
have a well estabhshed history, with well 
known physical findings It is not ivith 
such cases that this paper is concerned, 
though they may require an x-ray examina- 
tion to substantiate the diagnosis It 
wiU deal, rather, with the obscure case, in 
which the history is imsatisfactory, or 
physical findings are madequate, and 
further aid m diagnosis is required 

We have found a "scout fihn” of the 
abdomen of significant aid m substantiat- 
ing or estabhshing a diagnosis m the condi- 
tions discussed below 

Perforated Ulcer The diagnostic value 
of the demonstration of free an m the abdo- 


men, between the liver and diaphragm, in 
tlie upright film as an indication of a per- 
forated ulcer is well known (Fig 1) An 
additional anteropostenor view in the 
lateral decubitus position, with the left 
side doivn, is desirable and as a sole new is 
to be preferred This view can easily be 
made at the bedside and, m one instance, 
has slioMn the air where the upnght new 
failed (Fig 2) WTule the condition of the 
patient may be such that an upnght film is 
difficult to obtain, it is easy for him to roll 
on his left side for a lateral decubitus new 
Another advantage of the lateral decubitus 
position IS the avoidance of a possible 
error which once occurred, when a diagno 
SIS of a perforated nscus was made on a 
nght-sided stomach The normal gas- 
bubble was mistaken for free air in a pa- 
tient inth acute abdommal pam A lateral 
decubitus fihn would have prevented that 
error 

Noii-Opaque Ureteral Stone Although 
strictl}’’ speakmg the diagnosis of a non- 
opaque ureteral stone is not made without 
further x-ray exanunation, the condibon 
may be mcluded here The abdommal 
findmgs are important m a negative sense, 
in that no abnormal bowel dilatation may 
be present If the stone is on the nght 
side, a chmeal differentiation of ureteral 
cohe from an acute appenchcitis may prove 
difficult Such a stone may block the ure- 
ter and as a result the characteristic find- 
mg of blood in the urme may be absent 
An intravenous pyelogram can be made 
without upsettmg the patient If neces- 
sary, the films can be taken at the bed- 
side with the aid of a stationary grid The 
sigmficant findmg for a diagnosis of u 
•stone m the ureter is the anuna which 
may be present on the affected side, while 
the opposite side shows normal excretion 
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Fig 5 Mechanical small bowel obstruction A and B Anteroposterior views in prone position There 
IS a continuous distention of the small bowel, which is markedly dilated The coils tend to he horizontal, 
inth sharp hair-pm turns, giving so-called “step-ladder” appearance A short interval elapsed between 
news A and B Note different arrangement of the loops The bowel is active, "dynamic ” C Lateral 
decubitus nen with nght side up Fluid in the bowel can be seen only with the patient in this position or 
upright, as the \-ray must be directed horizontally The gas in the bowel rises and fluid settles, so that the 
fluid in all the loops of bowel tends to be in the same horizontal plane Gas is seen in the colon, which lies 
in the flank at nght angles to the distended small bowel The colon is of normal size, whereas the small 
bowel IS distended The gas in the distended loops is greater in vertical diameter than in the transverse 


IS innervated by sympathetic and parasym- 
pathetic fibers The former inhibit while 
the latter stmiulate penstalsis Stimula- 
tion of the sjTupathetic fibers or inhibition 
of the parasympathetic will result in cessa- 


tion of peristalsis Intestinal absorption 
takes place t\ ithin the numerous villi 
lining the surface of the small bowel The 
constant change in shape of the ^^lh wuth 
intestmal peristalsis provides nev surfaces 
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Fig 3 Non opnqiit stone in the Lft ureter Nor 
mal e\crclion of d>c on the right no c\cretion on the 
left side 


and colon, gas m the small bowel is ab 
normal CNcept m infants There are 
three sources of gas in the bowel 68 
per cent is swallowed air, 22 per cent is 
due to diffusion from the blood stream, 
10 per cent is the result of digestive fer 
mentation (2) The swallowed an seen 
in the stomach is broken into small bubbles 
in the jejunum and earned m solution with 
the intestinal contents Interference with 
the normal passage of tlie latter will affect 
the gas held in solution , it wall be thrown 
out of solution and be seen on the film 
There are two abnormal situations m which 
gas mil be found m the small boweh 
One IS a paresis of the bowel, m which there 
IS lack of penstalsis This is a paraljdic 
(or adjTiamic) ileus The other is a me- 
chanical block m the lumen — mechanical or 
dynamic ileus If we keep m mind the 
underijnng cause of each and apply that 
information to the interpretation of the 
films, we can distinguish the two types, 
as tliey give a different picture (3) 
Paralytic or adynamic ileus represents a 
refle\ inhibition (2) The mtestmal tract 






B 


1 A Anteroposterior new in prone position There is a moderate distention of both 

Fig 4 Paralytic Ueus distention is of a segmental nature tf not one continuous loop 

the small and large bowel Tliere is free morement of the loops All the gas nses 

B Lateral decubitus view Patien > a mulUple loops of distended small bon el The loops are shallon 

so that there is one honzonml ‘y^^jons tending to be greater than the vertical diameter 
the horizontal diameter ol tne gas cu 
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for absorption With cessation of peristal- 
sis, no new surfaces are exposed, the gas 
present is no longer held in solution, and is 
evident on the film Since the nerve sup- 
ply IS the same to the small and large 
bowel, gas will be seen scattered through- 
out both, and they will be distended in the 
same relative proportion The distended 
loops m paralytic ileus do not reach the 
size of those of mechamcal obstruction 
The gas-fiUed loops in the small bowel and 
the colon are not contmuous, but small 
scattered loops are present There is, how- 
ever, a free flow of intestinal contents be- 
tween them, as can be seen by a film taken 
m the lateral decubitus position The gas 
all rises so that the flmd levels m the 
various loops are in the same horizontal 
plane (Fig 4) 

Paralytic ileus is responsible for the dis- 
tention which follows abdommal siugery 
In an x-ray study of the abdomen m post- 
operative cases its madence was found to be 
75 per cent (4) It was present immedi- 
ately foUowmg surgery, disappearmg on the 
thud to the fourth postoperative day It is 
at the tune of disappearance of this para- 
lytic ileus that the patient complams of “gas 
pains,” which are probably due to re- 
sumption of penstalsis Paralytic ileus 
IS also the t}’pe that follows emotional dis- 
turbances such as fear, fright, and pam 
It is an annoying accompamment of m- 
strumentation durmg cystoscopy and often 
obscures the pyelogram It is found in 
spmal cord mjury and severe fractures of 
the extremities It is not a serious condi- 
tion The usual therapy of flushes and 
peristaltic stimulants do not affect its 
course Spmal anesthesia to block the 
sy'mpathetics may relieve the distention 
and brmg about a restoration of penstalsis 
Fatal sequelae do not follow, but differentia- 
tion from the more senous mechanical ob- 
strucbon of the small bowel, which does 
require immediate therapy, is important 
A localized paralytic ileus is also found with 
mflammator}’' lesions vithm the abdomen 
Tins wall be discussed later 

Mechanical obstruction results from an 
interruption of tlie free flow of intestinal 



I 


Fig S Small bowel mechanical obstruction bj gall- 
stone in the terminal ileum 

contents The block may not be complete, 
but, whether it is complete or incomplete, 
changes iviU be found on the x-ray film’ 
The causes of mechanical obstrucbon are 
numerous Included among tliem are new 
grmvths, acatnzmg ententis, adhesions 
nhich kink or compress the bowel, vohm- 



Fig 0 Alechanical smaU boiiel obstruction A Anteroposterior view m orone nositinn o . 
distention of small bowel The small bowel lies in the middle of the abdomen The lower Iooti, 
usually smooth B Lateral decubitus vien with left side down C Lateral decubitus view mth ^ 

doivn There is free movement of the loops of distended bowel With change in position the ^s^u t 
to rise and the fluid to settle in the most dependent porUon, resulting m a single honrontal fluid lev^ 

The colon is seen distended with gas in these neivs, but is of normal size, whereas the deum i s H + a a 
Note also the sharp hair-pin turns m the small boivel “ oi^tendea. 

Fig 7 Mechanical small bowel obstruction The valvulae conniventes which give the ‘hemne h 
"coiled-spnng” appearance to the small bowel, are unusually promment They dimmish in number 
down the ileum They are better seen m the lateral decubitus position as we go 
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as due to afferent impulses from the dis- 
tended bowel, producmg vomiting and fall 
of blood pressure X-ray exammation of 
the abdomen should be done early m every 
case of distention where possibihty of a me- 
chanical bowel obstruction is present One 
should not wait for collapse to mstitute 
treatment or to make the diagnosis, since 
that may not occur until late m the course 
Treatment to reheve the distention should 
be mstituted as soon as a diagnosis is 
made by x-ray The fact that a patient 
has a bowel movement does not exclude 
obstruction The bowel distal to the ob- 
struction wiU contmue to evacuate its con- 
tents 

If we go over the stages of a mechanical 
obstruction, we can easily visuahze the ap- 
pearance on the x-ray film When obstruc- 
tion occurs, the proximal bowel dilates 
There is an interference with absorption, 
and the gas present in the mtestmal con- 
tents IS thrown out of solution To over- 
come the obstrucbon, penstalsis becomes 
vigorous, the loops shorten and widen, 
and m films taken at bnef mtervals appear 
m different arrangements (Fig 5) In re- 
arranging themselves, they take the short- 
est course m the abdomen, which is trans- 
verse One contmuous loop of gas may be 
seen extendmg to the obstruction Distal 
to the obstruction there is no gas and usu- 
ally no gas is to be seen m the colon Even 
if gas should be present m the colon, as it 
sometimes is m patients who have received 
an enema ]ust before entenng the hospital, 
there ivill be no unusual distenbon This is 
different from the findings m paralytic 
ileus, in which the colon and small mtes- 
tme are equally distended In mechanical 
obstruction, distention is limited to the 
bowel proximal to the obstruction An- 
^ other difference is the contmuous disten- 
f tion of the small bowel m mechamcal ileus 
and the segmental distention m the para- 
' lytic D^ie 

t The appearance of the bowel itself also 
it differs in the two conditions In the para- 
C lytic bowel the loops are shallow, m the 
presence of mechanical obstruction they 
are large and dark and are greater m the 





Fig 10 PentoniDs A Anteroposterior vicu in 
prone position Distended loops of small bowel in left 
side of abdomen The appearance of the bow el is that 
of mechanical obstruction The underlying condition 
cannot be appreciated in this view Upright or lateral 
decubitus views arc neccssarj' B Lateral decubitus 
\ncw inth nght side up Multiple loops of small bowel 
are seen in the lower Mt side, fised in position, resulting 
in multiple fluid levels The loops are shallow, greater 
in transverse diameter than vertical, charactcnstic of 
paralytic ileus The large distended loops in the right 
upper quadrant are distended stomach and gas m the 
colon The propicntoneal fat line is obliterated but 
this IS not well demonstrated on the reproduction 

vertical diameter than the transverse (G) 
In mechamcal obstruction the circular folds 
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I.nfi iro nl nlTri. Antcropobtcnor MCU m prone posiUoii Distended loops of small boi\el The true 

oXn?Ll! undcriimg condition IS not appr^iated in tins Mcir Films must be taken inth the s raj directed 
I ^ Upnglit vic« The loops of siimll bon el aa fixed in position ginng multiple horizontal fluid 
lajcrs T/ic loops arc shallow, greater in trans\*crsc tJian vertical diameter, characteristic of a oaralvtic boirel 
The ppopentoneal fat line is obliterated but this is not ncll demonstrated on tins reproduction 


lus, intussusception, and unreduced hernia, made early and proper treatment is msti 
both internal and external A locahzcd tuted— tlie most important measure being 

infection such as an appendiceal abscess decompression of the bou el fatahties can 

may cause local spasm, which halts the be avoided 

progress of the intestinal contents, or the An important fact which is not generally 
fibrm of the localized peritonitis may cause appreaated is that an almost complete 
adherence of loops of small bowel produc- low small bowel mechanical obstruction 
mg an acute angulation Mechanical can exist for some da 5 ^s with mimmal or no 
small bowel obstruction has been caused symptoms This was mentioned as earb 
by an unpacted gaUstone at the ileocecal as 1021 by Kdoiber (6), who found 9 cases 
valve, and by tumor, such as lymphoblas- wth a positive x-ray diagnosis but withoi 
toma, at the terminal ileum An ingested chmeal symptoms m a senes of 77 exammi 
foreign body perforatmg the small bowel, tions Indeed, the patient’s appearanc 
causmg a local imtation, has also resulted may behe the senousness of his condifaoi 
in a mechanical obstruction An unusual In a daily follow-up postoperatn^e study b 
case was one m which the small bowel be- x-ray exammation, two patients were foun 
came adherent to a perforated bladder to have a low small bowel mechanics 
The bowel was acutely angulated and me- obstruction Although the films showe- 
chamcal obstruction resulted Edema of progressively mcreasmg distention ther 
the bowel caused by low plasma protem were no complamts or physical signs o 
concentration may also result m obstruc- obstruction until the tenth and elevent) 
tion (5) Mechamcal obstructions must be day--, respectively At that tune there wa 
differenbated from paralytic ileus, because a sudden coUapse, with nausea, vomitmg 
if unrecogmzed and untreated they may mcreased pulse rate, and increased respna 

prove fatal If, however, diagnosis is tions Such collapse has been explamed (7' 
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Fig 14 A Perforated diverticulitis with local- 
ized abscess Anteroposterior vnew in prone posi- 
tion There are several loops of distended small 
bowel in the left side of the abdomen, above the 
iliac crest 

are prominent, givmg an impression of a 
sprmg ready to uncoil, and there is marked 
contrast between the gas-distended bowel 
and the rest of the film The coils have 
sharp hair-pm turns and as a result of 
peristalsis some will be indistmct As 
pointed out above, ^^gorous peristalsis is 
present, so that successive films show dif- 
ferent arrangements of the loops There is 
free commumcation between the loops of 
bowel, as is the case, also, m paralytic 
ileus This IS well shoivn m films made m 
the lateral decubitus position The gas 
nses, the loops re-arrange themselves, and 
the flmd all tends to he in the same hon- 
zontal plane This flmd is not demon- 
strable m the supine anteropostenor view 
It can be shown 011I5" by a honzontally di- 
rected ray with the patient m the lateral 
decubitus position or upnght (Fig 6) 
Witli release of the tension ivithm the lu- 
men of a mechamcally obstructed bowel, 
either by Miller-Abbott tube or surger^^, 



Fig 14 B and C Same case as shonn in 14, A, 
B Lateral decubitus view with right side up Gas is 
seen m the cecum and ascending colon Note the 
properitoneal fat line, which is represented by a dark 
stripe in the flank, parallel with the colon There is 
a difierentiation between the properitoneal fat, the 
muscles, and the subcutaneous fat C Lateral de- 
cubitus view with left side up The propentoneal fat 
hnc IS lost The differentiation between layers of 
muscle and fat is lost The soft-tissue shadows of the 
flank are enlarged as compared to the normal Some 
loops of small bowel are seen in the neighborhood 

there is a prompt return to normal There 
IS no loss of tone If x-ray exammation 
contmues to show distended bowel, an ob- 
struction either has been overlooked or 
has not been reheved 

It IS necessary to recogmze the character- 
istics of the distended small bowel and not 
to confuse it with the colon if an erroneous 
diagnosis is to be averted Startmg at the 
jejunum and dimimshmg in number in the 
course of the bowel are the valmlae conm- 
ventes, reduphcations of mucous mem- 
brane containmg the vdh The two layers 
of the vahmlae conmventes are bound to- 
gether by submucous connective tissue 


t?.,, 1 1 Acute eallbladder disease Localized loop of distended stnaU bowel ("sentinel loop”) 
*. ^ „o.v,f iinner ouadrant on repeated exarainatjon (A and B) 
pr^ent m Located loop of small bowel ("sMtinel loop”) constantly present 

lu^bhe^tic ^epon The propentoneal fat line is absent, which led to a diagnosis of abscess rather 

Sm “ J“=“‘/^/”“citis Localized Ueus ("sentinel loop”) in nght lower quadrant 
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Fig 16 A Intra-abdommal adhesions partial 
small botvel obstruction Anteropostenor view m 
prone position Several large loops of distended small 
bowel in left side of abdomen 

IS a tendency for the loops of small bowel 
to become adherent by plastic exudate 
and fixed m position These fixed loops 
can best be seen on films made m the 
upnght or the lateral decubitus position 
Instead of gas rising to the upper level, 
producmg a horizontal fluid level, as m 
mechamcal and paralytic ileus, we see 
fixed loops scattered through the abdo- 
men, with fluid at vanous levels (Figs 9 
and 10) With the persistence of peri- 
tonitis, the mechamcal dynamic bowel be- 
comes a paraljdic adynamic bowel, as the 
result of the inhibitory impulses due to ir- 
ntation of the pentoneum (8) The bowel 
now IS slialloiv, the transverse diameter 
greater than tlie vertical 

Anotlier sign may be present which sig- 
nifies exudate m the abdomen, though 
absence of the sign does not exclude the 
occurrence of an exudate This is the ap- 
pearance of tlie propentoncal fat hne 
The pentoneum is lined with cndotliehum, 
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Fig 16 B and C Lateral decubitus views of case 
shown in Fig 16, A, nght side up (B) and left side up 
(C) Note multiple loops of sm^ bowel fixed in posi- 
tion They differ from the fixed loops of pentomtis in 
that they are not shallow The propentoncal fat Ime 
(not well seen on reproduction) is present on both sides 
History and other clinical findings would differentiate 
this cbpdiUon from pentomtis 

next to which is a layer of fat demonstrable 
on properly exposed films* as a dark stnpe 
Exudate may infiltrate the fat so that it is 
not xnsible on the film This sign is most 
important m the diagnosis of locahzed 
abscess, which will be discussed below 

To recapitulate, a diagnosis of general- 
ized pentomtis can be made in the pres- 
ence of distended loops of small bowel 
fixed in position, usually of a paraljdic 
nature, seen m the lateral decubitus or 
upnght films, fluid betw'een the loops of 
bowel, and obhteration of the propen- 
toneal fat line 

Inflammatory Lesions and Locahzed Ab- 
scess An inflammation may cause a local- 
ized ileus The physiological basis for 

* Such films arc taken with a bedside unit, about CO 
k\ , 25 ma see 3 0 mm aluminum filter, to axoid 
bumitig out of the flank 
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Fig 15 A Intra abdominal adhesions partial 
small bowel obstruction Anteroposterior view in 
prone position Distended loops of small boivel in the 
left Side of abdomen 


These folds are permanent, runnuig at 
nght angles to the long a.\is, and cannot be 
obhterated no matter hotv great the dis- 
tention The undistended bowel is smooth, 




Fig IS B Lateral decubitus view of case shoivn m 
15, A, WTth nght side up Note lived loops of smaD 
bowel with fluid level to nght and left of spine The 
propcritoncal fat line is also well seen 


face All this tends to increase pressure 
tvithm the lumen, which is the important 
factor in the fatal turn of events 

In the upper ileum the venous channels 
he pnmanl}^ beneath the muscular coat, 
but in the lower ileum they are mostly sub- 
mucous "With an increase in intraluminal 
pressure, the latter veins are easily col- 
lapsed The arteries continue to pump 
blood, but the vems cannot return the 
flow The blood finally seeps through into 
the lumen of the bowel, adding to the pres- 
sure Pressure necrosis, gangrene, and 
perforation of the bowel wall follow, with a 
resultmg pentomtis 

Mechamcal small bowel obstructions are 


but when distention occurs these circular 
folds become promment, produang a “her- 
nng-bone" or “coiled-spnng” appearance 
The lower ileum is usually smooth (Fig 7) 
If the obstruction is high, vomiting 
will be an early symptom Toxemia and 
death may foUow from loss of chlorides and 
flmd With low obstruction, vomitmg will 
be late As soon as the bowel distends 
from the accumulated gas, there is an inter- 
ference with absorption A ncious cycle is 
started Gas produces distention Disten- 
tion interferes mth absorption, so that 
more gas and flmd accumulate Flmd 
also accumulates as a result of increased 
activity of the glands of the bowel The 
bowel shortens, giving less absorptive sur- 


frequently overlooked foUowmg surgery 
Postoperative distention is too often at- 
tnbuted to paralytic ileus when the under- 
lymg cause is a mechamcal obstruction 
It ma}’’ be due to an overlooked adhesive 
band, an mtemal herniation, fibrm binding 
together two loops of bowel, or adherence 
of a loop of bowel to a raw surface of the 
peritoneum not properly pentoneahzed 
Peritonitis Pentomtis may first show 
up on the \-ray film as a mechamcal ob- 
struction Fibnn may bmd two loops of 
bowel together, causing an acute angula- 
tion and obstruction Exudate m the ab- 
domen may make its presence known bj' 
increased density between the gas-filled 
loops With spreadmg pentomtis, there 
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Fig 19 A Acute appendicitis, localized abscess 
with a small bowel mechanical obstruction Antero- 
posterior vieii in prone position There is a continuous 
dilatation of all the small bowel, of a mechanical nature 

Single loop of distended ileum may per- 
sistently be present This is aptly called 
the "sentmel loop ” With abscess forma- 
tion, an additional sign may be observed 
The propentoneal fat becomes infiltrated 
by pus or is edematous (9) Abscesses 
deep m the pehns, or covered with omen- 
tum so that they are not adjacent to the 
pentoneum, wiU fail to give the sign of 
obliterated propentoneal fathne (Figs 11- 
14) 

Inlra-Ahdotmml Adhesions Adhesions 
ivithm the abdomen can be present mth- 
out any discomfort to the patient At 
times loops of small bowel may be caught 
and become partly obstructed The ob- 
struction may go on to a complete vascu- 
lar occlusion and gangrene It is only at 
the time of obstruction that symptoms ap- 
pear, usually in the nature of cramp-like 
pain A “scout film” may give evidence 
of such partial obstruction, but it must be 
taken at tlie time sjmptoms are present 
Distended loops of small bowel nhich 



Fig 19 B and C Same case as Fig 19, A B 
Lateral decubitus view, right side up The right ktcral 
wall IS swollen and the propentoneal fat line is obhter- 
ated Soft tissue differentiation is lost C Lateral 
decubitus vien left side up The left lateral wall is 
normal with propentoneal fat hne present 

remam relatively fixed m position are 
demonstrable on films in the prone, up- 
right, and lateral decubitus positions Be- 
tween attacks there may be no roentgen 
findmgs 

Fixed loops of small bowel, as mentioned 
above, may also be present m locahzed in- 
fection It may not be possible to dif- 
ferentiate between distended loops due to 
locahzed infection and those of partial ob- 
struction The absence of the propen- 
toneal fat hne is diagnostic of infection, 
and the history and other findmgs will 
easily clanfy the two conditions With 
infection, we ha^e all the charactenstic 
findmgs of inflammation, 7 e , elevated 
temperature, high white blood cell count, 
and local tenderness Partial obstructions 
due to adhesions are found in patients nho 
arc ambulator>L with a vague histor)' of 



Fig 17 Acuteappendicitis. localized ileus A few loops of smaU bowel are distended in the right lower n.mrimnt 
(See also Fig" 13 ) ^ 

Fig 18 Acute appendiatis, locahzed abscess A Anteroposterior view in prone position Dilated Innns nf 
small bowel in right lower quadrant. B Lateral decubitus view with nght side up A few loops of diJntJd Vmoll 
bowel are seen The propentoneal fat Ime is obhterated (compare with C) The abdominal wall has ^st the 
demarcation of the layers of muscle and fat and appears swollen C Lateral decubitus view with left side 
The propentoneal fat hne is well seen The distended ileum on the nght side does not nse, it is &ted in j^iuon 


this was demonstrated by Alvarez and inhibitory impulse on the digestive tract 
Hosoi (S), who proved expenmentally that This is often well seen in acute gallbladder 
irritation of the peritoneum produces an disease and acute appendicitis, when a 
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Tig 22 Obstruction to the colon uith small bowel 
dilatation Distended small bowel of a mechanical 
natuic with distention of the cecum and ascendme 
colon 

its entrance into the cecum was the diag- 
nostic feature (Fig 21) 

Obstruction of the Colon Obstruction of 
the colon is usually due to caranoma or 
volvulus The differential roentgen find- 
ings are based on the difference between a 
slon -gromng obstruction and a sudden one 
A carcinoma mil cause distention of the 
bowel proximal to tlie obstruction and 
sometimes of tlie small bowel The appear- 


Ftg 23 Barium enema demonstrating block of hepaUc 
flexure 

ance of the latter is that of a mechanical ob- 
struction Either because of mabihty of 
the small bowel to push its contents into 
the colon on account of increasing cecal 
pressure, or an incompetency of the ileo- 
cecal valve, so that gas is backed into the 
small bowel, the ileum dilates Unless at- 
tention is paid to the dilatafaon of the 
colon, an erroneous diagnosis of mecham- 
cal small bowel obstruction may be made 
A banum enema should be given when- 
ever there is doubt, smee the procedure is 
harmless masmuch as the flow of banum 
is distal to the obstruction (Figs 22 and 
23) 

A slowly developmg obstruction of the 
sigmoid, w'hich is most always due to car- 
cinoma, can be differentiated roentgeno- 
logically from an obstruction due to a 
volmlus (14) The difference m the find- 
ings IS based on the fact that mth a slow 
growing obstruction of the sigmoid the 
colon has a chance to accommodate itself 
to the increasing pressure The cecum, 
having the thinnest wall and tlie largest 
diameter of any part of the colon, iviH 


24 


Joseph Levitin 


Jn]y 1948 



Fig 20 Appendiceal abscess The propentoneal 
fat line is absent in the nght loner quadrant, the right 
flank IS snollen The cecum is elevated and displaced 
medially b> the appendiceal abscess 

Fig 21 Ileocolic intussusception Dilated cecum 
containing within its lumen a second loop of bonel 
which IS narroned at its entrance mto the cecum 
The small bowel distal to the intussuscepUon is moder- 
ately dilated 

occasional cramp-like pains, a normal tem- 
perature and white blood ceU count In 
the neglected case of mechamcal obstruc- 
tion from adhesions, however, there may- 
be vomiting, elevated temperature and 


pulse rate, and increased white cell count, 
indicating that the single-loop parbal ob- 
structicn has advanced to a complete 
cbstruction, uith possible perforation or 
gangrene (Figs 15 and 16) 

Acute Appendicitis The diagnostic cn- 
tena of acute appendicitis are so well es- 
tablished and the diagnosis is so often 
correctly made, that few cases are sent 
for scout films Occasionally, however, 
patients are seen wnth appendicitis where 
tliere is some doubt as to diagnosis This 
is especially true in the aged and m chil- 
dren, where the classical s}Tidrome is ab- 
sent A sufficient number of “scout films” 
have been made so that eertam features 
ha\ e been found to be present The 
findings depend in large part on the loca- 
tion of the appendix and the pathological 
state when the examination is performed 
The pain of acute appendicitis may mate 
paral}i:ic ileus, a findmg which is com- 
mon to pain w'hatever the cause With m- 
fection reaching the serosal la}’er, a reflex 
stimulation of the s}mpathetic fibers may 
cause local ileus (Fig 17) Witli the pres- 
ence of exudate about the appendix, the 
propentoneal fat line may become ob- 
literated in that region, pronded the ap- 
pendix does not he in the pehns or is not 
covered with omentum (Fig IS) With 
development of an abscess, loops of bowel 
may become adherent and angulated, 
resulting m mechamcal bowel obstruebon 
(Fig 19) The abscess may elevate and 
displace the cecum (Fig 20) 

Intussusception A mechamcal bowel 
obstruction may result from an mtussus- 
ception, depending on the extent of the 
narrowing of the lumen by edema of the 
bowel X-ray examination by barium 
enema is advocated by many authors (10, 
11, 12) to estabhsh the diagnosis It has 
been possible in our experience, on the only 
two occasions of ileocohc intussusception 
m which a scout film was taken, to make 
such a diagnosis without the aid of barium 
(13) One patient had additional small 
bowel distention of a mechamcal obstruc- 
tive nature A distended cecum contain- 
ing a distended loop of ileum narrowed at 
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Figs 27 and 28 Sudden obstruction of colon as a result of voU’ulus of sigmoid 
Marked distention of sigmoid The whole abdomen could not be taken on a single 
film A large loop of distended bond rises out of the pelMS hang in the middle of 


the abdomen, extending to the diaphragm 

from the point of obstruction to the cecum 
The ability to distinguish betiveen the two 
tj^pes of obstruction is most important to 
the surgeon If the distention is due to an 
obstruction of the sigmoid, a decompres- 
sion of the bow el by a cecostomy may be 


the procedure of choice The nght-sided 
masion required m this mstance is ob- 
\nously not satisfactory' for reduction of a 
volvulus 

Gangrenous Bowel Gangrene of the 
bowel is the one situation where a grave 
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Tigs 24 and 25 Two cases of obstruction of colon b> slow -growing carcinoma of sigmoid Distention of 

colon to the sigmoid 



FiK 20 Sudden obstruction of colon as a result of 
volvulus of sigmoid Markedly t^tended si^oid 
rising out of the pelvis, lying in the middle of the 
abdomen, extendmg to the diaphragm 


show the earhest and the greatest disten- 
tion It may even be distended to the 
pomt of perforation (15) The obstruc- 
tion may be slowly progressive, producmg 


intermittent nght-sided distress and it may 
make itself e5ndent by suddenly becoming 
complete The patient then becomes 
acutely dl, with pain, distention, and all 
the symptoms of an acute obstrucbon 
Films of the abdomen at this time show 
distention of the colon to the pomt of ob- 
struction (Figs 24 and 25) 

A volvulus of the sigmoid also causes a 
sudden attack of pam and distenbon 
The tivisted loop is suddenly distended to a 
marked degree The proximal colon is at 
first normal, later it, too, becomes dis- 
tended as a result of mechamcal block by 
the volvulus Early the distention is 
hmited to the involved loop The largest 
distended loops of bowel have been en- 
countered with a vohmlus The smgle 
loop may fiU the abdomen The \-ray 
appearance of the distended sigmoid differs 
from that of the slowly developmg ob- 
struction The volvulus is seen on the 
film as a dilated gas-filled loop of bowel 
nsmg out of the pelvis and lymg m the 
middle of the abdomen (Figs 26-28 ) 
The distended colon due to a gradual ob- 
struction of the sigmoid hes m the usual 
position for the colon and can be traced 
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condition may be present in tlie abdomen 
and tlie \-ray findings be not only disap- 
pointing but misleading Among the 
causes of gangrenous bowel are mesentenc 
tlirombosis, mechanical obstruction, 
strangulation of tlie vascular suppl)’’ by 
volvulus, unreduced henna, and intus- 
susception Some Iiave reported changes 
demonstrable by \-ra)^ in strangulation 
Hintze (IG) states that if an entire coil of 
small intestine is shut off from the intes- 
tinal tract, and tlie ends arc strangulated, 
the coil will become greatly dilated by gas 
Laurell (17) hkewnse has found typical 
pictures of intestinal obstruction in em- 
bolism and tlirombosis of the mesentenc 
vessels That has not been mj' evpencncc 
or the expcnence of otJicrs (IS) It may 
be that these cases w'here nothing w'as 
found w'ere seen late in the course of the 
strangulation and that, if films had been 
taken early, some ciidence might have 
been present In five cases of gangrenous 
bow'cl examined, the involved loop was 
filled with fluid, but no gas w’as present, 
and there w as no proximal distention Al- 
though no penstalsis was present in the 
gangrenous bowel, there w'as no obstruc- 
tion to the flow of fluid The negatix-e x- 
ray findings — no distention or ileus may 
mislead the surgeon into the belief that all 
is well m the abdomen and operation may 
be delayed 


From a practical clmical point of view, 
how much can we tell the surgeon from the 
scout films that he does not already know, 
and how great a difference wall this make 
in the procedure employed^ 

The best indication of the value of the 
findmgs on the abdommal fihn to the sur- 
geon IS his mcreased demand for this ex- 
anunation once the roentgenologist has 
proved its value and shown a wilhngness to 
co-operate mere the making of an ab- 
dommal fihn was formerly a rare occa- 
sion at this hospital, It has now become 
almost routme for the acute surgical ab- 
dommal case In a 
follow-up senes (4) it was found that ev^ 
diagnosis made by x-ray of mechamcal ob- 


struction was substantiated by surger)', 
W'hile in no case w'hich was diagnosed roent- 
genologically as paraljdic ileus was me- 
chanical obstruction proved by surger}' or 
the subsequent chmcal course 

We may not always be able to tell the 
nature of the lesion or cause of an obstruc- 
tion, but w e can tell w^hether an abdomen 
requires surgical inteiwention and, as m 
tlic case of vohmlus, w'here best to make a 
surgical approach A negative diagnosis 
of paraljdic ileus may cause one to look 
further for tlie cause of the abdominal pam, 
as m one case in w'hich additional ques 
tioning revealed a histor)*' of a black widow 
spider bite 

Many of the conditions discussed above 
can exist without x-ray endence It may 
even be necessary to make repeated ex- 
aminations Cases with a normal picture 
on one day have shoivn a typical mecham- 
cal obstruction on the next The absence 
of x-ray findings, however, should not dis- 
courage the use of this type of examinabon 
but should stimulate one to find out why 
certain signs were not present The en- 
dence may be there, and the mterpretation 
wrong Only thus can we add to our mfor- 
mation 

Valuable information is present on the 
"scout film,” which requires study and 
careful interpretation m co-operation with 
the surgeon The time spent by the roent- 
genologist is well rewarded by'' the grow- 
ing respect and mcreasmg demand for his 
opimon by’- his surgical colleagues 

61C Sutter St 

San Francisco 2 Calif 
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Tsg 1 Gallbladders of five patients first evamined after ingestion of 10 gm of tetraiodophthalem, and, again, 
from tiro to six days later, after the ingestion of 9 gm of Pnodnx The Pnodax-Clled gallbladders are larger and 
emptying is sloacr 


All of the patients were e\ammed under The cases which were given the tetra- 
identical conditions of technic, so that the lodophthalein first are shown in Figure 1 
size of the gallbladder shadows was com- From three to six da>'s later the examma- 
parable The outlines of the gallbladders tion was repeated with Pnodax The 
were traced on onion-skin paper, the lines Pnodax-filled gallbladders before the ad- 
vere inked m, and all of the traangs of the ministration of the fat meal are consist- 
samc senes were mounted on one sheet of ently larger Emptying was definitely 
paper and photographed The other senes slower mth Pnodax 
vas prepared in the same waj* and photo- In Figure 2 are shown the gallbladders 
graphed vith tlie same factors of the patients who were first given Pno- 



Emptying of the Normal Gallbladder with Pnodax' 

LT COL BENJAMIN COPLEMAN, M C , A U S 

F ollowing visualization of the gallblad- after a sjTithetic fat meal, found 73 per 
der, ^\ c ha^ e routinely cxanuncd tlie pa- cent of a senes of S45 to have normal gall- 
tient at fifteen and tlurty nunutes after bladders of average size, shape, and con- 
tlie ingestion of a fat meal* in order to centration, cmpt}ang over 50 per cent of 
study the contraction phase and, if pos- their contents after the fatty meal Hefke 
sible, to demonstrate tliecj’^tic and tlie com- (G), who exammed his patients fort}'-fiie 
mon ducts This metliod is considered b} minutes after the ingestion of 4 ounces of 
Sussman (11) of greater importance than cream, also believes tliat the change in sue 
the mere determination of tlic gallbladder of the gallbladder is of great aid m the 
emptying time, since "a demonstration of diagnosis of stones He mil, on occasion, 
a normal cystic and common duct pro- gi\e a patient a second fat meal, not to 
ndes a valuable confirmation of a normal achieie a certain degree of emptjmg, but 
function of the gallbladder and tlic sphmc- to help further the drfferentiation between 
ter of Oddi Definite msualization of the stones and gas shadows None of the 
hepatic ducts has also been accomplished otliers ivho hai e wntten about Pnodax has 
by this method and has been interpreted remarked on tlie changes in emptying (4, 7, 
as an indication of biliar)’’ dyskinesia (1,3) S, 10, 12, 13) 

The small size of the gallbladder, after With the introduction of Pnodax at this 
partial emptying has occurred, often helps hospital, it was found almost immediately 
to brmg into prominence small stones that ^^suallzatlon of the ducts had become 
whose shadows might otherwrse be ob- uncommon, and emptying appeared to be 
scured prolonged The impression was gamed 

With the use of tetraiodophtlialem, con- that, with comparable amounts of the 
tractions of the gallbladder after the fat opaque materials, the gallbladder became 
meal occurred promptly and ngorously, larger mth Pnodax than with tetraiodo- 
so that m over half of the normal cases phthalein, that the emptyong time was m- 
the cystic and common ducts could be creased considerably and m many instances 
visuahzed emptying was mcomplete 

During the past two years several ar- In order to test this impression, 5 pa- 
ticles have appeared on the use of a new tients were exammed with Pnodax and a 
substance, Pnodax, for Ausuabzation of the few days later were re-exammed with tetra- 
gallbladder, but few of these mention a lodophthalem Another senes of 5 pa- 
study of the emptynng gallbladder Einsel tients was examined with tetraiodophthal- 
and Emsel (5) stated that most of the em and a few day'-s later with Pnodax 
gallbladders exanuned with Pnodax emp- Smee we had premousty been obtammg the 
tied 60 per cent m two hours They no- most consistent cholecyrstographic results 
ticed that the emptymg process was more with 10 gm of tetraiodophthalem given m 
gradual than with tetraiodophthalem two doses, we used the nearest multiple of 
Marshall (9) found "msuffiaent contrac- Pnodax packages, each of which contams 
non 1 e poor funebon” m S of 50 cases 3 gm , to obtam a dose of 9 gm for com- 
f-vnmmed two hours after the mgestion of a panson The patients were not selected 
r t nrotem meal Bryan and Pedersen (2), except that their first cholecystographic ex- 
iSo Ixammed their patients thirty mmutes animation was noimal 

“TiTom the Roentgenologic Service of Lo^ ell General Hospital, Fort Der-ens, Mass Accepted for pubheaUon in 

August 1945 , thin cream, half and half mth sugar added to taste 

t Tivo eggs in 8 oz of a mixture or mux an 
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and 2) the Pnodax-fiUed gallbladders were 
comparable m size whether or not tetra- 
lodophthalem had been given first The 
findings m Case 11 are of interest, smce it 
lends some support to the impression that 
Pnodax suppresses gallbladder contrac- 
tion and tonus 

It should be remarked that good con- 
traction need not result m good visuahza- 
tion of the ducts (Case 9, Fig 2), but 
a failure of adequate emptymg wiU surely 
decrease the mcidence of such demonstra- 
tions 

DISCUSSIONS 

Too httle attention is generally paid to 
gallbladder emptymg The importance 
of the contraction phase does not he m the 
determmation of the emptymg time, but 
in the aid which it may give m the study 
of a group of patients whose gallbladders 
are well lasuahzed but m whom there may 
be defimte abnormahty m the emptymg 
mechamsm, with the production of symp- 
toms A study of the contraction phase 
may also give valuable aid in the diagnosis 
of small stones 

The use of Pnodax has adversely m- 
fluenced the study of this phase because of 
the relaxation of gallbladder tonus The 
action appears similar to that of a sym- 
pathicomimetic drug in that, compared 
with tetraiodophthalem, it relaxes the gall- 
bladder We have attempted to overcome 
this by admimstenng a mixture of Pnodax 
and tetraiodophthalem but, smce no ad- 
vantage was found, we have returned to 
the use of tetraiodophthalem 

CONCLUSIONS 

1 t\Tien the gallbladder is \asuahzed 
n ith tetraiodophthalem, a fat meal usually 
produces prompt and vigorous emptj'ing m 
the normal case In more than half of the 
cases iMthout stones, the cystic and com- 
mon ducts may be nsuahzcd In a small 
number of cases the demonstration of the 
hepatic duct or even its radicles may aid in 
the diagnosis of bihar>' dyskinesia The 
decrease m size of tlie gallbladder also helps 



Fig 3 In this case the marked difference m response 
to Pnodax and tetraiodophthalem prompted a re- 
elamination with Pnodax The difference m size of 
the gallbladder with the tetraiodophthalem and the 
second senes with Pnodax is again stnkmg The size 
of the gallbladder m the second Pnodax senes is smaller 
than m the first, as though tetraiodophthalem had m- 
creased the gallbladder tonus m the mtenm 


m the differential diagnosis between gas 
shadows and small non-opaque stones 

2 Pnodax, a new drug, while producmg 
a dense gallbladder shadow, appears to 
mterfere ivith gallbladder emptymg and 
the nsuahzation of the bile ducts In com- 
panson with tetraiodophthalem, Pnodax 
acts like a sympathicomimetic drug 

Hobart Professional Bldg 
2S0 Hobart St. 

Perth Amboj , N J 
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Pantopaque Myelography. Diagnostic 

Errors and Review of Cases' 
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N tjMEROUS artides dealing with the 
use of Pantopaque in myelography 
have appeared m the medical hterature in 
the past three years While the more 
typical myelographic pictures due to rup- 
ture of the nucleus pulposus are easily 
recognizable, one occasionally encounters 
bizarre patterns whose mterpretation is 
difBcult We wish to present some of 
these unusual patterns, to discuss common 
sources of error m diagnosis, and to re- 
view 215 Pantopaque myelograms Of the 
215 cases ^exammed, 69 came to operation, 
and the myelographic findmgs will be 
compared with the preoperative diagnosis 

TECHNIC 

Site of Injection In myelography for 
detection of a protruded disk in the lum- 
bar region, the needle should not be 
introduced at the level of the suspected 
protrusion, since removal of the oil may 
be more difficult and defects due to the 
needle may resemble those due to a pro- 
truded disk If we encounter a defect at 
the site of mtroduction of the needle, it is 
our practice to remove it, contmue the 
fluoroscopic and radiographic exammation, 
and then re-insert the needle for with- 
drawal of the oil (See Figs 9 and 10 ) 
Fluoroscopic Study Careful fluoroscopic 
obsen^ation is just as essential m Panto- 
paque myelography as m exammation of 
the gastro-mtestinal tract Slowing of the 
oil column, its passage over an apparent 
parbal obstruction or hump, and study 
of the side on which the narrowed column 
of oil ascends or descends are all valuable 
m forming final conclusions (Fig 5, B) 
All studies are earned out jointly by mem- 
bers of the neurosurgical and roentgeno- 
logic staffs Spot films are made as indi- 


cated, it IS our usual practice to make two 
exposures of each level where the oil is 
observed, to check the constancy of de- 
fects 

Equipment The ideal table for fluoro- 
scopic use IS one which permits at least a 
40° tilt m the reverse Trendelenbxug posi- 
tion and full upnght tilt A hrmted range 
of excursion may be remedied by remov- 
mg the curved head from the bottom of 
the table, substitutmg protective side 
panels, and mstalhng a shock-proof fluoro- 
scopic tube with cables This wiU usually 
pemut from 20 to 30° additional tilt 
toward the head The gears on the aver- 
age table are not constructed to pemut 
this Additional spacings may be cut m 
the ones already supphed 

Spot-Film Device While any spot- 
film device permittmg rapid exposures 
may be used, we prefer to use one which 
provides two exposures on one 8 X 10-m 
film Our deince embodies a qmck change 
switch from fluoroscopic to radiographic 
current and was locally constmcted Any 
such device must be provided with a pro- 
tective brace which wfll prevent the 
screen and spot-fihn dence from falhng 
on the spinal puncture needle Figure 13 
shows such a dence with a protective sup- 
port This support IS readily adjustable 
for patients of varying thickness 

Amount of Oil Used The amount of 
Pantopaque customarily employed is 3 
c c Recently, we have used 5 and 6 c c in 
several instances We beheve that the 
additional amount is of advantage (1) for 
better filhng of what is apparently a nar- 
rowed canal, (2) for better filhng of the 
caudal sac, and (3) for the simultaneous 
visualization of several interspaces (Fig 


' Frotn the Neurosurgical and Roentgenological Semccs Ashford General Hospital. White Sulphur Sonne* 
S a ? Arcepted for publication in August 1945 Read b\ title at the Thirt> first Annual MceUng of th 
Radiological Socict> of North Amcnca, Chicago, 111 , Nov 9-10, 1945 u 6 ot tn 
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Tig 2 Oil injection foUomng cas> aspiration of spinal fluid A Oil apparcntlj in arachnoid 
space at LS-4 but extra arachnoid oil m l«o parallel columns nith escape laterallj at Dll 12 and 
D12 LI B Lateral vicu, showing extra arachnoid distribution of oil Oil beneath needle point is 
also extra arachnoid C Tilin nine da\s later shoving distribution of oil along nerve roots with 
some nlisonitioii D Repeat mjelograni shovniig defect at Lo-Sl left Interpreted as disk defect, 
blit found to be due to dilated veins 
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Fig 1 Eifra-arachnoid escape of oil A Oii injected m arachnoid space n ith beginning escape along 
roots B Wde distnbution of oil along nerve sheaths, with patient in rerticaJ position C Film two 
later, showing oil along course of sacral and sciauc nerves D Repeat mjelogram showing disk defect at 
left Confirmed 
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Fig 2 Oil injection foUoiving easy aspiration of spinal fluid A Oil apparently m arachnoid 
space at L3-4, but extra-arachnoid oil in tiro parallel columns mth escape laterally at DIl-12 and 
D12-L1 B Lateral new, showing extra-arachnoid distribution of od OU beneath needle point is 
also extra-arachnoid C Film mne days later, showmg distnbution of oil along nerve roots with 
some absorption D Repeat myelogram, showing defect at L5-S1 left. Interpreted as disk defect, 
but found to be due to dilated veins 
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Tiff S A Oil in arachnoid space and along -Ith and 5th lumbar roots, left B Film one iveek later Oil u 
arachnoid space has been aspirated but escaped oil remains along nene roots 


INTERPRETATION 

At this hospital myelographic reports 
are given by the roentgenologic sertnee on 
the basis of the findings on fluoroscopic 
and film examination alone These re- 
ports are then correlated with the his- 
tor)’’ and chmeal findings, vnth speaal 
reference to neurological mamfestations, 
at a jomt conference between members 
of the roentgenologic and neurosur- 
gical services Review of the lustory and 
physical findings pnor to the myelography 
may bias the opimon of the roentgen- 
ologist In the summary of the cases 
to be presented later in this article, dis- 
crepancies will be noted between the 
diagnoses of the roentgenologic staff, the 
chmeal opimon of the neurosurgeon, and 
the operative findings In many mstsmees 
the roentgenologic service has made a 
report m which certam defects in the oil 
coCnn or filhng of the root sleeves w^e 
noted The statement is often mad 
“These findmgs are 

disk, but correlation with the chmeal 


findings mil be necessary for a final di- 
agnosis ” Such a report is rendered not m 
a spirit of evasion but with the feeling 
that only by the correlation of all avail- 
able eiudence can a defimte diagnosis be 
reached m man)’" instances The roent- 
genologic reports are made by various 
members of the staff, ivith vat^ang expen- 
ence m Pantopaque myelography It is 
therefore felt that the findings described 
m this report may be somewhat typical of 
those m the average Army hospital, and 
may approach results achieved by different 
exammers in avihan practice 

SOURCES OF ERROR 

Extra-Araclmotd Injection of Oil Injec- 
tion of oil outside the arachnoid space has 
occurred m the hands of members of the 
neurosurgical staff with varymg amounts 
of expenence TlTien one considers the 
small distance between the subarachnoid 
space and the subdural space, it is not 
surpnsmg that extra-arachnoid mjection 
of oil may very easdy occur In many 
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Fig 4 A Large defect on nght at L4-5 inth linear extensions into oil column overlying L3-4 B Oblique 
vieii, showing narrowing of oil column and linear streaking Linear defects found to be due to dilated veins, 
nartomng of column due to ruptured disk 


instances the oil has been seen to escape 
into the subdural and extradural spaces 
even though spmal fluid was withdrawn 
without difficulty and no bleeding was 
encountered The pattern produced by in- 
jection of oil outside the arachnoid space 
vanes widely In some instances it is 
represented by two parallel columns of 
oil with an unffled center, somewhat simi- 
lar to the pattern found m intramedullary 
tumors (Fig 2) In other instances the 
oil has been seen to escape through the 
foramina and apparently along the course 
of the lumbar and sacral nerves immedi- 
ately after mjection (Fig 3) This rapid 
escape of oil along the nerve roots seems 
to indicate passage through pre-existing 
channels rather than slow migration by 
way of the lymphatics 

One must recogmze the patterns pro- 


duced by subdural and epidural injection 
of oil m order tliat a false diagnosis of 
tumor, arachnoiditis, etc , wiU not be made 
Oil injected in the 4th lumbar mterspace 
often rapidly reaches the lower thoracic 

region, as illustrated. in-Figure 1, A ^ 

It would appear that the extent of the 
arachnoid spaces and the dural sheaths 
outside the spinal canal is qmte variable, 
if one IS to judge by the maimer m which 
oil IS occasionally found distnbuted Fur- 
ther study IS indicated to determine the 
extent of the arachnoid and dura outside 
the vertebral canal We have attempted 
to study this space by injection of oil m 
the subdural space at autopsy, but the find- 
ings to date are somewhat inconclusive, 
and It IS planned to conduct further inves- 
tigation along this line 

Centrally Protruded Disk Central pro- 






Fig 5 A Apparent complete division of oil column Clinieal sj-mptoms of on 
equina tumor Large ruptured disk found at operation B Same case shomnir oil t “ suggesting cauda 
and joimng two oil masses ® tricUmg through on nght 

C Block at L3-4 inth feathered lower border of oil column Long history suggesttncr 
D Obhque view of same case. Operation disclosed large ruptured disk and locahzSl ara h tumor 
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Fig 6 A NarroM canal Tnth lateral defects at L3-1 and L4-5, with obliteration of root sleeves B Obhque 
vien , showing defects at L3-4 and L4-5 Operation revealed protruded disks at both interspaces, mth root com- 
pression 


trusion of the disk may fail to produce any 
lateral deformities of the oil column, but 
the column may appear to be thinned over- 
lymg the disk This fact has been ably dis- 
cussed by Copieman (3) and more recently 
by Soule, Gross, and Irving (8) Our ex- 
penence is in accord with theirs 
Arachnoid Block French and Payne (6) 
reported eight cases with cauda equma 
mjury and complete blockage in associa- 
tion with ruptured intervertebral disks 
We have observed two such cases m our 
senes Distinction from tumor may not 
be easy In one case, in addition to a 
protruded disk there was a locahzed 
arachnoiditis (Fig 5, C and D) 

Varices The myelographic pattern of 
Vances of the cord has been descnbed by 
several wnters We have observed two 
cases of very defimte lateral defects of the 
central oil column produced by vances 
Further study of the films has shown hnear 
extensions of the deformity mto the central 
oil column, which are not usually noted m 
the presence of a protruded disk IVhen- 


ever this pattern is encountered, one 
should be suspicious of the presence of 
vances, although the coexistence of a 
ruptured disk or tumor cannot be ruled 
out (Fig 4) 

Adhesions We have had occasion to do 
myelography on patients from whom a rup- 
tured disk had previously been removed, 
who had symptoms suggestive of recur- 
rence The myelograms showed irregular 
deformity of the oil column At opera- 
tion, extensive scar tissue was found, pro- 
ducmg pressure on the nerve roots, but no 
recurrent disk rupture These cases pre- 
sent one of the most difficult diagnostic 
problems 

Epidural Abscess Figure 11 shows a 
rather unusual myelographic pattern ob- 
tamed in a patient who had previously 
had a disk removed elsewhere It was felt 
that a portion of the oil might he epi- 
duraUy, or that there might be extensive 
arachnoiditis or scarrmg foUoivmg surgery 
Operation disclosed an epidural abscess 

Narrow Oil Column As has been men- 
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Tij; T \nrro« canal with shallow lateral defect at 
LA-SI nght Large ruptured disk found at operation 


tioned by Camp (2), Soule el al (S), Ar 
buckle, Sheldcn, and Pudenz (1), if the oil 
column IS less than IG mm m mdth, the 
protruded disk may not produce am 
defect demonstrable in the myelogram 
We again wish to call attention to the ad 
visabihty of using a large amount of oil to 
fill out w'hat IS apparently a narrow arach 
noid space w here this condibon is encoim 
tered 

Noji-Fillvig or Ivcomphlc Filhng oj the 
Root Sleci’cs The filling of root sleei es hv 
Pantopaque is so vanable that we do not 
feel that a definite diagnosis can be based 
upon non-filhng alone However, good 
filling on one side, associated with poor 
filhng on the other, or absence of filling, 
constitutes evidence suspiaous of a rup- 
tured disk In cases where one root sleeie 
at a certain level filled w’ell and tlie oppo 
site one did not fill well, we ha\e found 
tliat, if tlie pabent was placed in a lateral 
posibon with the unfilled side down, it 
could often be satisfactonly filled Fail 





lire to use this maneuver may result m 
false impressions Epstein (5) called at- 
tenbon to the use of the Valsalva maneuver 
m the attempt to force oil into the root 
sleeves We have not found this um- 
formly successful While it was used rou- 
tmely in several cases, it has now been 
abandoned As menboned by Scott and 
Furlow (7), however, the Valsalva maneu- 
ver (expuabon ivith glotbs closed) does 
pronde a usually painless method of e\- 
pelhng the oil through the lumbar punc- 
ture needle after the examinabon is 
completed This method is somewhat 
slower, as a rule, than aspirabon, but it is 
more comfortable for the patient and is 
often just as effecbve We usually at- 
tempt aspirabon and, if that is not suc- 
cessful, resort to the Valsalva maneuver 
or have the pabent cough several bmes 
In reference to techmc and mterpreta- 
bon, we wish to emphasize that films of 


good diagnostic quality are just as im- 
portant m myelography as in any other 
roentgenologic study Only by havmg 
films of good detail and sufficient contrast 
to show various oil densibes can one 
obtain the maximum amount of informa- 
bon from the radiographs A procedure 
such as myelography, which involves pre- 
operabve preparabon, spinal puncture, 
probable headache after spinal puncture, 
and effort and time on the part of the 
neurosurgeon and radiologist, should not 
be jeopardized by techmcally poor films 

REVIEW OF CASES 

There were 215 instances in which the 
history, signs, and symptoms of a ruptured 
nucleus pulposus were such that the neuro- 
surgical staff felt that myelography was 
indicated In 107 patients the x-ray find- 
ings confirmed the chmcal impression and 
showed changes compatible with a rup- 
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Tie 10 A Defect at needle point Ld-6 left B Defeet remains after removal of needle. 

Ruptured disk 


tured mterv^ertebral disk There were also 
S instances in which an abnormal myelo- 
gram could not be considered charactens- 
tic of a ruptured disk This group mil be 


discussed later 

Of the 107 patients mth positive myelo- 
grams, 57 (53 per cent) were operated 
upon Of these 57 patients, 51 (S9 4 per 
cent) showed a disk lesion at operation 
Siv patients (10 6 per cent) had negative 
explorations Nme patients mth nega- 
tive x-ray findmgs were operated upon 
because of what seemed to be clasac^ 
climcal findings of a ruptured disk In 5 
(56 per cent) of these 0 patients, the ^d- 
ings on exploration were negative, ^ 

(44 per cent) were found to have a defi- 
nite nipture of the nucleus pulposus 

Tt may be considered somewhat unusual 


be explained by the consereativi 
of new taken both by the Army J 
Department and this Neurosurgicf 
ter as to the mdications for surgicf 
apy of this condition m nuhtary pei 
Many paDents m spite of positiv 
mgs, both climcal and roentgei 
showed mimmal disability and coulc 
turned either to himted duty m the 
or to their civihan occupaDons v 
operative treatment 

The 8 abnormal myelograms mei 
above, which could not be considerei 
actenstic of a ruptured disk, may 1 
sidered briefly These were dividec 
spect to the x-ray diagnosis as foUov 

Myelograms suspiaous of rupturec 
disk but needmg clmical confir 
mation 
Arachnoiditis 
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Fig 11 Mjclogram following pre^^ous opcrotion for 
disk Bizarre central defect at L3-4, found at operation 
to be due to epidural abscess 


PostopemtiN e stwr tissue > 1 

I'liskitisfacton > bee-au^o of extra- 
araclnipid oil 1 

Multiple fillmg; defects. eau‘'e uu- 
kuo\m 1 

Block 1 

Of the S patients, o came to openitiou. 
In the case labeled “postopemtixe scar 
tissue” a recurrent disk nas found The 
one diagnosetl sunplv as “bloek" showed a 
small epidural abscess, ami the one con- 
sidered as "roentgenolopieallv suspicious 
of a disk but nv'edmg chmeal confinua- 
tion' showed a ruptured disk 

SOMM \R\ \Nn CONCl USION.S 

1 A studv has been made of 215 coii- 
secutuc lumbar nncloi^ratiis m order to 
dclcnmne the sources of diagnostic error 
Some of tlic errors are desenbed iiml illus- 
trated 

2 The technic of mjclography is bneflv 
rexncwcd, with suggestions ns to appara- 
tus to be employed 

.1 The diagnostic and operative statis- 
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Unfilled left root sleeve at U5 SI with 3 cc 
leit root sleeve filled but shorter than the right 


of oil II Saint cast with (1 ti 
Normal mytlngrain No oiitrallni 



lodinated Organic Compounds 
as Contrast Media for Radiographic Diagnoses 

V Escape oi Pemtopaque from the Intracranial Subarachnoid Space of Dogs^ 
WILLIAM H STRAIN, PH D , I DOUGLAS FRENCH, M D , and GLENN E JONES 

Departments ol Radiology and Surgery (Neurosurgery), School ol Medicine and Dentistry and Strong 
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FTER MYELOGRAPHY With Oil-type Con- 
trast media, some of the opaque sub- 
ce may be left in the spinal canal at 
md of the examination When Panto- 
le was developed for myelography, it 
reported that such residues were ab- 
ed m a relatively short time (G) Chni- 
expenence, however, has shown that 
e is great vanabihty in the rate of ab- 
tion m man (4, 11), and it seemed desir- 
to study both pathways and mecha- 
is by which the medium is ehramated 
ogs this work has lead to the discovery 
. the cnbnform plate is permeable to 
topaque, and that this pathway may be 
mportant avenue for the escape of the 
1mm from the subarachnoid space m 
ir orders 

xpenmental demonstrabon of the per- 
■bihty of the cnbnform plate to Panto- 
ue IS easily earned out m dogs by 
mng the medium into the cramal cav- 
i of an anesthetized ammal m a prone 
ibon with its head down Oil-type 
ha of lower viscosity than Pantopaque 
5 through the plate even more readily, 
more viscous media, such as hpiodol, 
lot seem to penetrate , emulsions of oil- 
e media also do not permeate the plate 
er passmg through the cnbnform plate, 
itopaque follows along the bssues of 
nasal cavibes to the l)cmphabcs of the 
d and finally collects m the lymph 
les of the head and neck A senes of 
ntgenograms showing the progressive 
ension of the medium is reproduced 
Figure 1 (A-F) From these films it is 
parent that extension also occurs along 
i cramal nerves to some extent 
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Demonstration of the passage of Panto- 
paque through the cnbnform plate is 
convemently earned out with dogs under 
continuous Nembutal anesthesia In a 
typical expenment, an ammal weighing 20 
kg was placed in a prone posibon with its 
head down and its body elevated at an 
angle of about 15° to the honzontal A 
cisternal puncture was made, S c c of spinal 
flmd aspirated, and 5 c c of Pantopaque 
introduced into the subarachnoid space 
Under continuous anesthesia the dog was 
maintained with its head down for a period 
of SIX hours Lateral and ventrodorsal 
roentgenograms taken at mtervals showed 
that the medium passed rapidly through 
the cnbnform plate after about two hours, 
although the rate may be a function of the 
degree of mclinabon of the ammal Com- 
plete visuahzabon of the tissues of the nasal 
cavibes and of the lymphatics of the head 
was obtained after five or six hours The 
dog survived the expenment well and did 
not show any deletenous effects over an 
observabon penod of several months 
Similar experiments with hpiodol and 
with a 50 per cent aqueous emulsion of 
Pantopaque gave negabve results Ethyl 
lodophenylvalerate (3) and lodobenzene, 
media much less viscous than Pantopaque, 
m many ways gave supenor visuahzabon 
but were so toxic that they could not be 
employed for survival experiments 

In an earlier publicabon (G) on the ex- 
perimental study of the rate of elumnation 
of Pantopaque from the subarachnoid 
space of dogs, it was estimated that about 
3 cc of the medium was absorbed m a 
year The mechanism by which this ab- 
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A fter myelography mth oil-t}'pe con- 
trast media, some of the opaque sub- 
stance may be left m the spinal canal at 
the end of the examination AATien Panto- 
paque was developed for myelography, it 
was reported that such residues were ab- 
sorbed m a relatively short time (6) Chm- 
cal expenence, however, has shown that 
there is great vanabihty m the rate of ab- 
sorption in man (4, 11), and it seemed desir- 
able to study both pathways and mecha- 
msms by which the medium is ehmmated 
In dogs this work has lead to the discovery 
that the cnbnform plate is permeable to 
Pantopaque, and that this pathway may be 
an important avenue for the escape of the 
medium from the subarachnoid space m 
lower orders 

Expenmental demonstration of the per- 
meabiht}'' of the cnbnform plate to Panto- 
paque IS easily earned out in dogs by 
ninnmg the medium into the cramal cav- 
ities of an anesthetized ammal in a prone 
position with its head down Oil-type 
media of lower viscosity than Pantopaque 
pass through the plate even more readily, 
but more viscous media, such as hpiodol, 
do not seem to penetrate , emulsions of oil- 
type media also do not permeate the plate 
After passmg through the cnbnform plate, 
Pantopaque follows along the tissues of 
the nasal cavities to the lymphatics of the 
head and finally collects m the lymph 
nodes of the head and neck A senes of 
roentgenograms showing the progressive 
extension of the medium is reproduced 
in Figure 1 (A-F) From these fflms it is 
apparent that extension also occurs along 
the cramal nerves to some extent 


Demonstration of the passage of Panto- 
paque through the cnbnform plate is 
convemently earned out with dogs under 
continuous Nembutal anesthesia In a 
typical expenment, an ammal weighmg 20 
kg was placed m a prone position with its 
head down and its bod3'' elevated at an 
angle of about 15“ to the honzontal A 
cisternal puncture was made, S c c of spinal 
fluid aspirated, and 5 c c of Pantopaque 
introduced into the subarachnoid space 
Under continuous anesthesia the dog was 
maintained with its head down for a penod 
of SIX hours Lateral and ventrodorsal 
roentgenograms taken at intervals showed 
that the medium passed rapidly through 
the cnbnform plate after about two hours, 
although the rate may be a function of the 
degree of mchnation of the ammal Com- 
plete visuahzation of the tissues of the nasal 
cavities and of the lymphatics of the head 
was obtained after five or six hours The 
dog survived the expenment well and did 
not show any deletenous effects over an 
observation penod of several months 
Similar experiments with hpiodol and 
with a 50 per cent aqueous emulsion of 
Pantopaque gave negative results Ethyl 
lodophenylvalerate (3) and lodobenzene, 
media much less viscous than Pantopaque, 
in many ways gave supenor nsualization 
but were so toxic that they could not be 
employed for survival expenments 

In an earlier publication (6) on the ex- 
penmental study of the rate of ehuunation 
of Pantopaque from the subarachnoid 
space of dogs, it was estimated that about 
3 cc of the medium was absorbed m a 
year The mechamsm by which this ab- 
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1 iR 1 J A Spot film device ii'scd in mytloprapli) and gastrointestinal avaminations, showing one halt irf 
S X 10 inch cassette rendj for exposure 1 Bar with ring used to return cassette to fluoroscopic position and 
close fluoroscopic switch setting 2 Trip lever used to throw half of cassette in radiographic position and close 
radiographic swatch ) Lever to throw second half of cassette in mdiagraphic position 
B Adjustable bracket to support fluoroscopic arm Threaded bolt permits vao'ng height of spot film device 
for patients of different thickness 


tics in this group lia^e been briefly sura- 
manzed 

4 The roentgenologic interpretations 
•were made by several observers and are 
believed to represent a fair cross section of 
such interpretations m Army hospitals 

5 We wish to emphasize the necessity 


of close correlation of the chmcal and clcus Pulposus Report of Eight Cases Ann Surg 


4 CciiDs, r A , IviE J M , AVD Five, A 
Pnntopaquc Mjclography as an Aid m the Pre^era 
live Diagnosis of Protruded Intervertebral 
Prcliminar> Report Surg , Gynec S. Ohst 80 ~bi- 
2C0 March 10-15 

5 Epstein, B S Effect of Increased InW 
spinal Pressure on the Movement of Iodized 

the Spinal Canal Am J Roentgenol 52 lOu-lPy, 
August 10-14 , 

0 Prencii j D , AND PavTvE, j T 
Equina Compression Syndrome with Herniated iva 


roentgenologic findings 

29 Decnng St 
Portland, Maine 
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A fter my-elography wth oil-type con- 
trast media, some of the opaque sub- 
stance may be left in the spinal canal at 
the end of the examination W^en Panto- 
paque was developed for myelography, it 
was reported that such residues were ab- 
sorbed m a relatively short time (6) Ckra- 
cal expenence, however, has shown that 
there is great vanabihty in the rate of ab- 
sorption m man (4, 11), and it seemed desir- 
able to study both pathways and mecha- 
nisms by which the medium is elumnated 
In dogs this work has lead to the discovery 
that the cribriform plate is permeable to 
Pantopaque, and that this pathway may be 
an important avenue for the escape of the 
medium from the subarachnoid space m 
lower orders 

Experimental demonstration of the per- 
meabihty of the cribriform plate to Panto- 
paque IS easily earned out in dogs by 
runmng the medium into the cramal cav- 
ities of an anesthetized animal m a prone 
position with its head down Oil-type 
media of lower viscosity than Pantopaque 
pass through the plate even more readily, 
but more viscous media, such as hpiodol, 
do not seem to penetrate , emulsions of od- 
type media also do not permeate the plate 
After passmg through the cnbnform plate, 
Pantopaque follows along the tissues of 
the nasal ca\nties to the lymphatics of the 
head and finally collects m the lymph 
nodes of the head and neck A senes of 
roentgenograms showing the progressive 
extension of the medium is reproduced 
m Figure 1 (A-F) From these films it is 
apparent that extension also occurs along 
the cramal neiwes to some extent 

' Accepted for publication m October 1945 This wo 
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Demonstration of the passage of Panto- 
paque through the cnbnform plate is 
convemently earned out wnth dogs under 
contmuous Nembutal anesthesia In a 
typical expenment, an ammal weighing 20 
kg was placed m a prone position with its 
head down and its body elevated at an 
angle of about 15° to the honzontal A 
asternal puncture was made, 8 c c of spinal 
limd aspirated, and 5 c c of Pantopaque 
introduced mto the subarachnoid space 
Under contmuous anesthesia the dog was 
mamtamed with its head down for a penod 
of SIX hours Lateral and ventrodorsal 
roentgenograms taken at mtervals showed 
that the medium passed rapidly through 
the cnbnform plate after about two hours, 
although the rate may be a function of the 
degree of mdinabon of the animal Com- 
plete visuahzation of the tissues of the nasal 
cavities and of the lymphatics of the head 
was obtained after five or six hours The 
dog survived the expenment well and did 
not show any deletenous effects over an 
observabon penod of several months 
Similar expenments with hpiodol and 
with a 50 per cent aqueous emulsion of 
Pantopaque gave negative results Ethyl 
lodophenylvalerate (3) and lodobenzene, 
media much less viscous than Pantopaque, 
m many ways gave supenor visualization 
but were so toxic that they could not be 
employed for sumval expenments 

In an earlier publication (6) on the ex- 
perimental study of the rate of ehmmation 
of Pantopaque from the subarachnoid 
space of dogs, it was estimated that about 
3 c c of the medium was absorbed m a 
year The mechamsm by which this ab- 

. was aided b> a grant from the Research Laboratones of 
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Fig 1 Passage of Pantopaque through the cribriform plate of a dog 
A Position of the medium in the cranial canties ten mmutesafter injection 
B Contact of the opaque ester mth the cribnfonn plate 60 minutes after 
injection C Passage of Pantopaque through the cnbnform plate and along 
the tissues of the nasal cavities 210 minutes after injection 

48 


Fig 1 0 Visualization of a number of lymphatics as u ell as the tissues 

of the nasal cavities 390 mmutes after mjection E Dorsoventral view 
showing visualization of the optic nerves 390 mmutes after mjection ITie 
medium may be present m the so-called perineural spaces F Roentgeno- 
gram tahen two days after the injection, note the small amount of Pantopaque 
remainmg in the cranial cavities and the accumulation of opaque medium 
in the lymph nodes of the head and neck 

Roentgenograms A-E w ere made while the dog was under contmuous anes- 
thesia, the body in a prone position, and the head dependent Followmg 
recovery from anesthesia the animal was m excellent condition, and has 
shown no deleterious effects during an observation period of several months 
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sorption occurs is unknown It Jias been 
obsen^ed tliat there is great variation 
among dogs in the rate of absorption of the 
medium The explanation of this van- 
ability may be that in some animals a 
substantial portion of the medium enters 
the intracranial caiotics and passes out 
through the cnbrifomi plate 

Clinicall}, tlie rate of absorption of 
Pantopaque appears to be of tlie order of 
0 5-1 0 cc per year (4, 11), with excep- 
tional cases where the medium disappears 
from tlie subarachnoid space with some 
rapidity It seems improbable that elimi- 
nation tlirough tlie cnbnform plate can 
play an important role in man because of 
tlie postural differences between man and 
quadrupeds Indeed, it docs not follow 
from tlie animal experiments reported here 
that Pantopaque can pass through the 
cnbnform plate in man There is the 
possibility that tlie medium may be ab- 
sorbed t'/a the spaces about tlie peripheral 
neiw es To date tlierc is no evidence sup- 
porting such an hypothesis, even though in 
a number of instances the opaque medium 
has follow'ed along the nerve shcatlis or 
nen es for a considerable distance 
The demonstration of tlie connection 
between the subarachnoid space and the 
lymphatics of the head via tlie cnbnfonn 
plate and the tissues of the nasal cavities 
IS not new, it has been earned out pre- 
viously by several methods Among such 
procedures, those in which electrolytes 
have been employed are w'ell summanzed 
by Weed (S, 9), and others, in which par- 
ticulate matter such as India ink have 
been used, are reviewed and extended by 
Speransky (7) , additional data have been 
collected by Rouvi^re (5) Roentgeno- 
graphic methods using Thorotrast have 
been employed by Wustmann (10), and by 
Mortensen and Sullivan (2) , the latter 
authors have also employed Brominol 
Consideration of the collected mformation 
on the absorption of cerebrospmal fluid 
(1) shows that much of it is quahtative 
in nature, and that there is a dearth of 
information as to the relative importance 
of the several possible routes for the 


escape of the spinal flmd It would ap- 
pear that the roentgenographic method 
might be dei eloped into a satisfactory pro- 
cedure for the study of the physiology of 
the cerebrospinal fluid 

SUJIMARY 

Pantopaque introduced into the cranial 
cavities of dogs readily passes through the 
cnbnform plate into the tissues of the 
cranial cavities and the lymphatics of the 
head This pathway may pla}’’ an impor- 
tant part m the absorption of the mediuin 
in lower orders By utilization of this ef- 
fect, a roentgenographic method for the 
stud}' of nenroanatomy and neurophysi- 
ology of the head may be possible 

201) CrittcnJcn BHd 
Rojltester 7, ;X Y 
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Delayed Excretory Urography Value 

of the Twenty-Four-Hour Urogram* 

MAI NORMAN HEILBRUN, M C , A U S , and MAI GEORGE CHITTENDEN, M C , A U S 


W ITH EXCRETORY ufograpliy one of the 
manifestations of acute or chronic 
ureteral obstruction is a delay in the ap- 
pearance of the contrast substance in the 
collecting system on the affected side, 


it IS sometimes assumed that this is the 
site of the obstruction In some cases, 
however, when no such shadow is present, 
it may be assumed that the obstruction 
IS due to a non-opaque stone or to ac- 



Figs 1 Qiid 2 Case 1 

Tig 1 Catheter m the left ureter at the point of obstruction 

Fig 2 Fifteen minute urogram shonmg a positive nephrogram on the left side Note the calculus shadow in 
the region of the left kidney pelvis 


whether it be from an intrinsic or an e\- 
tnnsic cause When the ureteral obstruc- 
tion IS recent, whether due directly or 
indirectly to the passage of a stone, the 
delay manifests itself first by an accentua- 
tion of the kidney shadow on the involved 
side, commonly known as a positive 
nephrogram If a stone shadow IS noted. 


‘ Accepted for publication m August 1946 


companymg spasm In either case, if 
necessary, the studies are earned beyond 
the nephrogram stage up to one to four 
hours Usually by that time the collecting 
system and ureter will be well outlined to 
the point of block If tlie point of obstruc- 
tion has not then been established accu- 
rately, clinical judgment will determine 
whether to cathetenze the ureter or to use 
more conservative measures 
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sorptjon occurs is unknown It lias been 
obser\'’ed tlial there is great variation 
among dogs in the rate of absorption of the 
medium Tlie c\pIaiiation of this van- 
ability may be that in some animals a 
substantial portion of die medium enters 
the intracranial cavities and passes out 
through the cnbnform plate 

Clinically, the rate of absorption of 
Pantopaque appears to be of tlio order of 
0 0-1 Dec per )ear (4, 11), uith excep- 
tional cases Avhere the medium disappears 
from tlio subarachnoid space nitli some 
rapidity It seems improbable tliat elimi- 
nation through the cnbnfonii plate can 
play an important role m man because of 
the postural dilTerences beln cen man and 
quadrupeds Indeed, it does not follow 
from tlic animal experiments reported here 
that Pantopaque can pass through the 
cnbnform plate m man There is the 
possibility that tlic medium may be ab- 
sorbed via the spaces about the peripheral 
nen'es To date there is no evidence sup- 
porting such an hypothesis, even tliough m 
a number of instances the opaque medium 
has followed along the nerve sheaths or 
nerces for a considerable distance 

The demonstration of the connection 
between the subarachnoid space and tlie 
lymphatics of the head via the cnbnform 
plate and the tissues of the nasal cavities 
IS not new, it has been earned out pre- 
viously by several methods Among such 
procedures, those in ivhich electrolj'tes 
have been employed are ivell summanzed 
by Weed (8, 9), and others, m which par- 
ticulate matter such as India ink have 
been used, are reviewed and extended by 
Speransky (7), additional data have been 
collected by Rouxn^re (5) Roentgeno- 
graphic methods usmg Thorotrast have 
been employed by Wustmann (10), and by 
Mortensen and Sullivan (2), the latter 
authors have also employed Brominol 
Consideration of the collected mformation 
on the absorption of cerebrospinal timd 
(1) shows that much of it is qualitatn^e 
m nature, and that there is a dearth of 
information as to the relative importance 
of the several possible routes for the 


;oIf 18(5 

escape of the spinal fluid It would ap- 
pear that the roentgenographic metiod 
might be developed mto a satisfactory pro- 
cedure for the study of the phj'siology of 
the cerebrospinal fluid 

StnUMARt 

Pantopaque introduced mto the cranial 
caxnties of dogs readily passes through the 
cnbnform plate into the tissues of the 
cranial cavities and the l^miphatics of the 
head This pathway may play an impor- 
tant part m the absorption of the medium 
m lower orders By utilization of this ef 
feet, a roentgenographic method for the 
stud} of neuroanatomy and neuroph)^!- 
ology of the bead may be possible 
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The physical exanunation re%ealed no gross ab- 
normalities The tempenture a-as 99° There 
was pain in the left loin and costovertebral angle on 
deep pressure and percussion The unne now con- 
tained many red blood cells Sedatn es and fluids 
were prescribed 

C}’stoscopi w’as done the morning of Maj 5, 1944 
A catheter was placed in the left ureteral orifice and 
an obstruction was met just bevond (Fig 1) At- 
tempts to pass a bougie, a Johnson basket, and a 
stone dislodger were all unsuccessful Following 
this, the upper leaf of the left ureteral orifice was 
incised with c} stoscopic scissors 
After the cjstoscopi, e.\cretor} urograms were 
made The prehmmarj plain abdominal film 
showed both kidneis outlined in normal position 
There was a 7 X o-mm shadow of calmfic density in 
the region of the left ureterofieU ic junction, and 
seieral phleboliths were seen on both sides of the 
pelvis, but no stone was demonstrable at the site 
of the obstruction in the lower left ureter Studies 
made at five and fifteen minutes show ed a positive 
nephrogram on the left with no dj e in the collect- 
ing St stem (Fig 2) The nght side was normal 
The studies were not earned bei ond thirti minutes 
at this time 

At twenti-four hours an abdominal film showed 
the left pelvis, calices, and ureter well outlined to a 
point just aboie the ureterocvstic junction, which 
was where the obstruction was found when the left 
ureter was cathetenzed the daj before (Fig 3, A and 
B) The calculus premousl> noted m the region 
of the left ureteropelvic junction had not changed 
Its position Sirmlar findings were noted at fortj'- 
eight hours, but the density of the collecting system 
was much less, indicating that partial drainage had 
occurred It was felt that the block w'as due either 
to a non-opaque stone or to stone fragments too 
small to be visuabzed 

Another excretor)' urogram was made on May 8, 
1944, three daj's after the first examination A 
positive nephrogram was again obtained on the 
left side The twenU -four -hour studv, however, 
did not show any accumulation of the contrast 
substance in the collecting system, indicating that 
the block was not so great as at the time of the ex- 
amination three daj s before 

Another attempt to cathetenze the left ureter was 
made on May 11, but was unsuccessful The left 
ureteral onfice was still inflammed and swollen 
Ci'stoscopic examination on May 22, 1944, re- 
vealed less congestion of the left onfice, and a 
catheter was easily passed up the left ureter The 
stone shadow was still present in the left pielvis, but 
no stone or obstruction was found in the lower 
lueter 

On June 2, 1944, a left ureterolithotomy was per- 
formed and a 10 X 5 X 5-rmu stone was removed 
from the ureter just below the left ureteropelnc 
junction Convalescence was uneventful Ex 
cretorj tuograms on June 17, 1944, were normal 



Fig 6 Case 2 Fifteen-rmnute luogram showing a 
positive nephrogram on the right side The calculus 
shadow is in the lower right pelvis 


(Fig 4) The patient was discharged to duty on 
July 8, 1944 

Cfnmnent In this case the excretory 
urographic study was done after the pres- 
ence of a block had been estabhshed fol- 
lowing an attempt to cathetenze the left 
ureter Chnically, the symptoms pomted 
to a low obstruction, and this was con- 
firmed by catheterization However, when 
the stone at the ureteropelvic junction 
was noted on the plam film, it was also con- 
sidered as a possible cause for the obstruc- 
tion The twenty-four-hour study dearly 
showed that the block was due to the ob- 
struction m the lower left ureter and not to 
the stone in the upper tract, thus confirm- 
ing the chmcal impression 

Case 2 A twenty-two-year-old white soldier 
was admitted to the hospital on hlay 5, 1944 at 
3 00 A Ji He had felt well until the night before, 
when he expenenced an aching pain m the right 
kidney region, which did not subside and subse- 
quently became more severe There was no radia- 
tion of the pain nor was anj change noted in the 
color of the unne A stone had been removed from 
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Tig 4 Case 1 UrogniplHC study after removal of 
stone riftccn-minutc urogram before release of com 
prcssion Note that the collecting sj’stems on both 
sides arc equally outlined as compared to Fig 2 

twenty-four hours after the injection of 
the dye Earlier studies failed to estab- 
hsh the point of block, but in each instance 
the collecting system and ureter on the af- 
fected side were clearly outhned to the site 
of obstruction in the twenty-four-hour 
study In one case the shadows were still 
present at forty-eight hours We are re- 
porting the findings and chmeal courses in 
these three cases to illustrate the value of 
twenty-foiU'hour e\cretory urograms in 
acute lueteral obstruction 

CASE REPORTS 

Case 1 A SS-y ear-old uhite married soldier 
entered the hospital on May 4, 1944, complaining 
of soreness in his left side and scrotum for twentj^- 
four hours before admission During tliat time 
there was an acute episode with sudden radiation 
of pain from the left loin to the left scrotum The 
patient ivent to the Dispensary^ and was given some 
medication for relief, tlicre was no blood in the unne 
He went to bed but did not feel ivell The follow- 
ing afternoon he had another acute attack, ahieh 
required morphine, and he a as admitted shortly 
thereafter 
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The physical examination re^ealed no gross ab- 
normalities The teinpierature 4vas 99° There 
was pain in the left loin and costoA ertebral angle on 
deep pressure and percussion The unne now con- 
tained man\ red blood cells Sedati\ es and fluids 
were prescnbed 

Ct’stoscop) was done the morning of hlaj 5, 1944 
A catheter was placed in the left ureteral onfice and 
an obstruction was met just be\ond (Fig 1) At- 
tempts to pass a bougie, a Johnson basket, and a 
stone dislodger were all unsuccessful Followang 
this, the upper leaf of the left ureteral onfice was 
incised with cj'stoscopic scissors 
After the c\ stoscopA , excretoiw urograms were 
made The prehminarj plain abdominal film 
showed both ludne%s outlined in normal position 
There was a 7 X 5-mm shadow of calcific densitA in 
the region of the left ureteropeU ic junction, and 
several phlebohths were seen on both sides of the 
pelns, but no stone was demonstrable at the site 
of the obstruction in the lower left ureter Studies 
made at fi\ e and fifteen minutes showed a positive 
nephrogram on the left with no d^ e in the collect- 
ing s\stem (Fig 2) The nght side was normal 
The studies were not earned bei ond thirtj minutes 
at this time 

At twentj, -four hours an abdominal film showed 
the left pel\ns, calices, and ureter well outhned to a 
point just above the ureteroev stic junction, which 
was where the obstruction was found when the left 
ureter was cathetenzed the dav before (Fig 3, A and 
B) The calculus prenously noted m the region 
of the left ureteropidvic junction had not changed 
its position Similar findings w ere noted at fortv - 
eight hours, but the density of the collecting sj stem 
was much less, indicating that partial drainage had 
occurred It was felt that the block was due either 
to a non-opaque stone or to stone fragments too 
small to be visuahzed 

-A.nother excretorj urogram was made on Maj 8, 
1944, three dajm after the first exaimnation A 
positive nephrogram was again obtained on the 
left side The twentj -four-hour studv', however, 
did not show anj accumulation of the contrast 
substance in the collecting svstem, indicating that 
the block w as not so great as at the time of the ex- 
amination three days before 
-knother attempt to cathetenze the left ureter was 
made on Maj 11, but was unsuccessful The left 
ureteral onfice was still mflammed and swollen 
Cvstoscopic examination on Mav 22, 1944, re- 
vealed less congestion of the left onfice, and a 
catheter was easilj passed up the left ureter The 
stone shadow was still present in the left pelv is, but 
no stone or obstruction was found in the lower 
ureter 

On June 2, 1944, a left lueterolithotomv was per- 
formed and a 10 X 5 X 5-mm stone was remov ed 
from tlie ureter just below the left ureteropelvnc 
junction Convalescence was unev entful Ex- 
cretorj urograms on June 17, 1944, were normal 



Fig 6 Case 2 Fifteen-minute urogram showing a 
positive nephrogram on the nght side The calculus 
shadow is m the lower right pelvis 


(Fig 4) The patient was discharged to duty on 
Jul> S, 1944 

Comment In this case the excretory 
urographic study was done after the pres- 
ence of a block had been estabhshed fol- 
lowing an attempt to cathetenze the left 
ureter Clinically, the symptoms pointed 
to a low obstruction, and this was con- 
firmed by catheterization However, when 
the stone at the ureteropelvic junction 
was noted on the plain film, it was also con- 
sidered as a possible cause for the obstruc- 
tion The twenty-four-hour study clearly 
showed that the block was due to the ob- 
struction m the lower left ureter and not to 
the stone m the upper tract, thus confinn- 
mg the clinical impression 

Case 2 A twenty-two-j ear-old white soldier 
was admitted to the hospital on Alav' 5, 1944, at 
3 00 A.SI He had felt well until the night before 
when he experienced an aching pain m the nght 
kidnej region, which did not subside and subse- 
quentlj became more sev ere There was no radia- 
tion of the pain nor was anj change noted in the 
color of the unne A stone had been removed from 
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the lower nght ureter at another Arm\ General 
Hospital on Feb 10,1944 Conralescence had been 
i!nc\ entful and the patient had returned to dut\ on 
March 25 This was the first attack of pain open 
cnccd since then 

Plnsical findings were not significant otcept for 
a scar in the right lower quadrant from the prenous 
extrajicntoncal urctcrolithotomi The tempera 
turn on admission was 99 6° A few red cells nere 
present in the urine 

vShorth after admission, a plain abdominal film 
showed a 5 X i-mm calculus shadow in thenght 
lower ureter just above the ureteroa-stic junc 
tion Thirti cubic centimeters of diodrast were 
administered and the examination ivas earned out 
o\ cr a penod of forti -fi\ e minutes Hormal func 
tion and a normal p\ elogram were seen on the left 
side On the right side there was a positn e nephro- 
gram but no dje was seen in the collecting sistem 
o\cr the period of fort\ -fi\ e minutes (Fig 5) 

The follow ingmonung c\stoscop\ was performed 
and a catheter was inserted into the nght lower 
ureter for a distance of 4 to 5 cm , when a block was 
encountered The tip of the catheter was along 
side the calculus This was approximate’s twent\ 
four hours after the administration of the die At 
this time the right collecting sxstem ivas well out 
lined to a point just below the lower border of the 
sacrum, i cm aboxe the calculus shadow There 



were a moderate hvdronephrosis and hxdroureter 
(Fig b, A and B) The end of the dilated ureter 
was bulbous, probabh due to a small dnerticulum 
at the site of the prex lous ureterotomx The fol 
lowing da\ , that is fortx -eight hours after the injec 
tion of the dxe, the pelxas and kidney were still 
fainlli outlined bx the contrast substance At this 
time the dix erticulum in the lower ureter was larger, 
but the stone shadow below it had not changed its 
position (Fig 7) 

The patient continued to hax'^e some fex'er, his 
temperature going as high as 102° on Mav 7 On 
Max 8. an attempt was made to remox e the calculus 
by ureteral manipulation through the cxstoscope 
This was unsuccessful and, immediatelj following 
this failure, an extrajientoneal ureterohthotomx was 
attempted Due to the previous operation, how 
ever, the scar tissue was so dense that proper bssue 
cleax age was not obtained and the ureter could not 
be identified A exstotom} was then performed, 
but the stone could not be found A tube xvas left 
in the bladder Conxalescence was uneventful 
On May 14, 1944, the stone passed spontaneously 
and a plain film shoxved no other calculi 
Check excretory' urograms were made on Max' 26, 
1944, and a normal px'elogram xvas obtained on the 


Fie 6. A and B Case 2 A Twenty-four-hour 
urog^ Note the bulbous end of the dilated right 
ureter end the tip of the catheter at the site of the 
Znt 3 cm bdow the ureteral block The collecting 
Stem iHilaSd and outlined as far as the diverticu- 
lum B Sketch illustrating the extent of the de- 


nght side, with no evidence of delay in passage 
through the ureter At the site of the large dix er- 
ticulum prexaously noted, a small pouch filled with 
contrast substance sttll rex'ealed itself, but the 
ureter below this to the ureteroex stic junction was 
well outlined (Fig 8) 


Uneation 
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Figs 7 and 8 Case 2 

Fig 7 Fort> -eight-hour urogram The collecting s>stem on the right is sUU faintly outhned, but the diver- 
ticulum at the site of the ureteral obstruction is larger The calculus below it is still present 
Fig 8 Fifteen-minute urogram tnelve days following spontaneous passage of the stone. Note the normal 
pyelogram and the outhning of the lower right ureter as well as the persistent small diverticulum 


The patient was discharged to dutt on June 16, 
1944 

Comment In this case the obstruction 
as estabhshed by the twenty-four-hour 
urogram was at the site of the diverticu- 
lum which had developed after the pre- 
vious ureterohthotomy, even though, by 
retrograde exammation, the ureteral cathe- 
ter was found to be blocked by the small 
stone just above the nreterocystic junc- 
tion, which was 3 cm below the site of the 
actual obstruction In all probabihty the 
chmcal symptoms were due to the block 
at the site of the diverticulum and not to 
the passage of the stone down the ureter 
Case 3 A thirtv-four-> ear-old white soldier 
was admitted on June 15, 1944, with a diagnosis of 
right ureteral colic The mght before admission 
he had experienced right lumbar pain, which be- 
came quite se\ ere and radiated to the right testicle 
There had also been some nausea and vomiting 
Pain was present on pressure oi er the right loin 
and kidnei area The temperature was normal 
few red cells w ere found in the unne 


Shortb after admission, excretory urograms were 
made The preliminar> plain film showed no e\i- 
dence of opaque stone in the unnarj' tract A posi- 
tive nephrogram w as obsen'ed ivithin fifteen minutes 
on the nght side, but there was no endence of any 
dje in the collecting system (Fig 9) The left 
py elogram and ureterogram were normal Ex- 
aminations at two (Fig 10) and sev^en hours showed 
rather mar ked hj dronephrosis on the nght, but the 
ureter was still not outlined The twenty -four-hour 
examination, howeier, outhned the entire nght 
ureter, w hich w as dilated as far as the ureteroc} stic 
junction, where there was an obstruction (Fig 11, A 
and B) 

A cy stoscopy was performed on June 17, 1944, two 
days after admission, and a catheter was passed 
as far as the right kidney pelvis No obstruction 
yvas encountered The catheter ivas left in place 
for twenty -four hours 

\ second excretory urogram was made on June 20, 
1944, fiy e day s after the onginal study Both sides 
revealed good function at fiy-e minutes and yvell out- 
hned py elograms were seen at fifteen minutes At 
this time there yvas sbll some pyelectasis and eyi- 
dence of moderate hydronephrosis on the right 
but there had been a marked improy ement since the 
exanunation of fiy e day s before (Fig 12) 
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rigs 9 and 10 Case 3 

Tig 9 Fifteen minute urogram shoinng a positiw nephrogram on the nght side. The nght kidncj is slightly 
larger than the left 

Fig 10 Two hour urogram The pclris and caliccs on the nght are faintly outlined retealing a hydro- 
nephrosis 


The patient was discharged to duty on June 28, 
1944 

Comment In this case the exact cause 
for the obstruction at the ureterocystic 
junction was not determined The hydro- 
nephrosis and hydroureter observed at the 
twenty-four-hour examination indicated 
that the block had been present for some 
time There was rehef from pain follow- 
ing catheter drainage of the obstruction, 
and the patient made an uneventful re- 
covery Following rehef of obstruction, 
a check-up study within five days showed 
a marked improvement m the degree of 
hydronephrosis 

DISCUSSION 

The phenomenon of the positive nephro- 
gram assoaated with ureteral obstruction 
was noted by Wilcox (1) His experiments 
on rabbits showed that a block of the ureter 
must be present about sixty mmutes before 
any accentuation of the kidney shadow oc- 


curs In most cases of acute ureteral ob- 
struction m which excretory urograms are 
made, the block has been present for a few 
hours The collecting system proximal to 
the block becomes distended moderately or 
greatly with unne, and back pressure on 
the kidney tubules and glomeruh results 
FoUoivmg the injection of the diodrast, its 
excretion by both the glomeruh and the 
tubular cells on the affected side will be de- 
layed because of the mcreased pressure m 
the coUectmg system, m contrast to the 
normal time of its appearance on the unaf- 
fected side Because of this mcreased pres- 
sure m the coUectmg system, the excreted 
dye remams longer m the tubules before 
diffusmg mto the unne The dye m the 
tubular cells also remams there longer 
Together the collection m the tubules and 
the retention m the tubular cells account 
for the positive nephrogram The more 
complete the block, the greater will be the 
back pressure and the greater the delay of 




Fig 11, A and B Case 3 A Twenty-four-hour 
urogram The shghtly dilated ureter is outlined as far 
^ urcterocystic junction Note the well marked 
hydronephrosis B Sketch illustrating the extent of 
the dehneation 

the diffusion of the contrast substance 
tlirough the unne to the point of ureteral 


Fig 12 Case 3 Fifteen-mmute urogram four days 
following Fig 11 The obstruction had been relieved 
three days before Note the equal excretion time on 
both sides There is still some hydronephrosis on the 
right, especially pyelectasis 

obstruction This difference in the degree 
of back pressure would seem to account 
for the different time mtervals in which the 
tract IS outhned as far as the point of ob- 
struction With fairly complete or com- 
plete block, even though the acute pam 
has subsided, the diffusion may not occur 
for many hours Hence, the value of the 
delayed study at twenty-four hours 

In this department, each film is viewed 
immediately by the radiologist, and when 
there is a suppression of function, ex- 
armnations are earned on at intervals of 
one to four hours If the collectmg system 
IS not outhned to the pomt of obstruction 
after six to eight hours, another study is 
not made until twenty-four hours 

It should be emphasized that the chmcal 
state should determine whether a patient 
with acute ureteral obstruction should be 
studied by excretory or by retrograde 
urography Excretory studies are indi- 
cated if a block has been found foUoiving 
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rigs 0 and 10 Case 3 

Tig 0 rtttccn-mmutc urogram sUomtig a postUve nephrogram on the nght side. The nght kidney is slightly 
larger than the left 

Tjg 10 Tno-hour urogram The pehis and caliccs on the nght arc faintly outlined, revealing a hydro- 
nephrosis 


The patient was discharged to dutt on June 2S, 
1944 

Comment In this case the exact cause 
for the obstruction at the ureterocysbc 
junction was not determined The hydro- 
nephrosis and hydroureter observed at the 
twenty-four-hour examination indicated 
that the block had been present for some 
time There was rehef from pam foUow- 
mg catheter dramage of the obstruction, 
and the patient made an uneventful re- 
covery Following rehef of obstruction, 
a check-up study withm five days showed 
a marked improvement in the degree of 
hydronephrosis 

DISCUSSION 

The phenomenon of the positive nephro- 
gram associated with ureteral obstruction 
was noted by Wilcox (1) His expenments 
on rabbits showed that a block of the meter 
must be present about sixty minutes before 
any accentuation of the kidney shadow oc- 


curs In most cases of acute ureteral ob- 
struction in which excretory urograms are 
made, the block has been present for a few 
hours The coUectmg system proximal to 
the block becomes distended moderately or 
greatly with unne, and back pressure on 
the kidney tubules and glomeruh results 
Following the injection of the diodrast, its 
excretion by both the glomeruh and the 
tubular cells on the affected side will be de- 
layed because of the mcreased pressure m 
the collectmg system, in contrast to the 
normal tune of its appearance on the unaf- 
fected side Because of this increased pres- 
sure in the collecting system, the excreted 
dye remams longer in the tubules before 
diffusing mto the urme The dye m the 
tubular cells also remains there longer 
Together the collection m the tubules and 
the retention in the tubular cells account 
for the positive nephrogram The more 
complete the block, the greater will be the 
back pressure and the greater the delay of 
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F 15 11 , A and B Case 3 A. Twenty-four-hour 
urogram The slightly dilated ureter is outlined as far 
as the ureterocj Stic junction Note the well marked 
hy dronephrosis B Sketch illustrating the extent of 
the delineation 

the diffusion of the contrast substance 
through the unne to the point of ureteral 


Fig 12 Case 3 Fifteen-minute urogram four days 
foUoiinng Fig 11 The obstruction had been relieved 
three days before Note the equal excretion time on 
both sides There is still some hydronephrosis on the 
right, especially pyelectasis 

obstruction This difference in the degree 
of back pressure would seem to account 
for the different time intervals m which the 
tract IS outhned as far as the point of ob- 
struction With fairly complete or com- 
plete block, even though the acute pain 
has subsided, the diffusion may not occur 
for many hours Hence, the value of the 
delayed study at twenty-four hours 

In this department, each film is viewed 
immediately by the radiologist, and when 
there is a suppression of function, ex- 
ammations are earned on at intervals of 
one to four hours If the collectmg system 
is not outhned to the pomt of obstruction 
after six to eight hours, another study is 
not made until twenty-four hours 

It should be emphasized that the chmeal 
state should detemune whether a patient 
TOth acute ureteral obstruction should be 
studied by excretory or by retrograde 
urography Excretory studies are mdi- 
cated if a block has been found following 
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Tigs 0 and JO Case 3 

Vig 9 Tiflecn minute urogram showing a positne nephrogram on the nght side. The ngbt Jjdney is shghtly 
larger than the left 

ftg 10 Two-hour urogram The pd\is and cohccs on the right are faintly outlined, revealing a hydro- 
nephrosis 


The patient was discharged to dutt on June 2S, 
1944 

Commetil In this case the exact cause 
for the obstruction at the ureteroc)’'stic 
junction was not determined The hydro- 
nephrosis and hydroureter obsen^ed at the 
twenty-four-hour examination indicated 
that tie block had been present for some 
time There was relief from pam follow- 
ing catheter drainage of the obstruction, 
and the patient made an uneventful re- 
covery Following rehef of obstruction, 
a check-up study withm five days showed 
a marked improvement m the degree of 
hydronephrosis 

DISCUSSION 

The phenomenon of the positive nephro- 
gram associated ivith ureteral obstruction 
was noted by Wilcox (1) His experiments 
on rabbits showed that a block of the ureter 
must be present about sixty mmutes before 
any accentuation of the kidney shadow oc- 


curs In most cases of acute ureteral ob- 
struction m which excretory urograms are 
made, the block has been present for a few 
hours The collectmg system proximal to 
the block becomes distended moderately or 
greatly with unne, and back pressure on 
the kidney tubules and glomeruh results 
Following the mjection of the diodrast, its 
excretion by both the glomeruh and the 
tubular cells on the affected side wfil be de- 
layed because of the increased pressure in 
the collectmg system, m contrast to the 
normal time of its appearance on the imaf- 
fected side Because of this increased pres- 
sure in the collectmg system, the excreted 
dye remams longer m the tubules before 
diffusmg into the urme The dye m the 
tubular cells also remams there longer 
Together the collection in the tubules and 
the retention in the tubular cells account 
for the positive nephrogram The more 
complete the block, the greater wiU be the 
back pressure and the greater the delay of 
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the diffusion of the contrast substance 
through the unne to the point of ureteral 


Fig 12 Case 3 Fifteen-mmute urogram four days 
following Fig 11 The obstruction had been relieved 
three days before Note the equal excretion time on 
both sides There is still some hydronephrosis on the 
right, especially pvelectasis 

obstruction This difference in the degree 
of back pressure would seem to account 
for the different tune mtert'^als m which the 
tract IS outlined as far as the pomt of ob- 
struction With fairly complete or com- 
plete block, even though the acute pain 
has subsided, the diffusion may not occur 
for many hours Hence, the value of the 
delayed study at twenty-four hours 

In this department, each film is viewed 
immediately by the radiologist, and when 
there is a suppression of function, ex- 
ammations are earned on at mtervals of 
one to four hours If the coUectmg system 
is not outhned to the pomt of obstruction 
after sl\ to eight hours, another study is 
not made until twenty-four hours 

It should be emphasized that the Hmical 
state should detenmne whether a patient 
with acute ureteral obstruction should be 
studied by excretory or by retrograde 
urography Excretory studies are mdi- 
cated if a block has been found following 
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ureteral catheterization or if the plain film 
shows a stone and a block is suspected (2) 
For complete evaluation of the clinical 
state, the affected unnary tract should be 
outlined to the point of obstruction if pos- 
sible When a delay m excretion is ob- 
serx'cd on the excretory urograms, it may 
be nccessar)’' to carry tlic examination over 
a penod of several liours and, as illustrated 
by the case reports, an examination at 
twenty-four hours may give complete and 
valuable infonnation w’hich was not ob- 
tained with earlier studies 

CONCLUSION 

Three cases of ureteral obstruction have 
been reported in which a twenty-four-hour 


excretory urogram gave accurate infomia 
tion as to the exact site of the obstruction 
The x'alue of this delayed examination in 
excretory urography m general and its 
usefulness in cases of ureteral obstruction 
in which the axact site of obstruebon had 
not been determined by the earher uro- 
grams or by a retrograde exammation 
have been discussed 

131 Liiinood A\c 
BufTalo 9, N Y 
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Pulmonary Calcifications Roentgenograpliic Observations in 
Relation to Histoplasmm and Tuberculin Reactions^ 

HENRY B ZWERLING, Suigeon (R) and CARROLL E PALMER, Surgeon 
U S Public Health Service, Field Studies Section, Tuberculosis Control Division, Bethesda 14, Md 


I T HAS RECENTLY been reported by one of 
the authors (1) that in the central east- 
ern portion of the United States pulmo- 
naiy"^ calcification is more frequently associ- 
ated with sensitivity to histoplasmm than 
to tubercuhn or coccidioidin sensitivity It 
IS therefore important to re-evaluate the 
current concept of tuberculosis as the only 
significant cause of calcification m the 
lungs 

In recent years pulmonary calcification 
in tuberculm-negative persons has been 
demonstrated to be prevalent in the cen- 
tral eastern states Kentucky, Arkansas, 
lUmois, Indiana, Iowa, Maryland, hlissis- 
sippi, h'lissoun. North Carolina, Ohio, 
Tennessee, Virgima, and West Virgima 
(2-8) Infectious agents other than the 
tubercle bacillus have been considered as 
the possible causative factor Olson et al 
(7) sought but were unable to demonstrate 
a relationship to ascanasis Aronson el al 
(•1) presented strong evidence in favor of 
coccidioidomycosis as the factor respon- 
sible for much of the pulmonary calcification 
found among Indians in the Southwest 
Smith (10) has pomted out that the area of 
prevalence of tubercuhn-negative pulmo- 
nary calcificabon corresponds ivith the en- 
dermc area of histoplasmosis, a fungous dis- 
ease usually fatal This is supported by a 
recent review (11) of 56 cases which have 
been recogmzed in this country 

The present study is based on the data 
reported by Palmer (1) , together with addi- 
tional material which has since been col- 
lected as part of a co-operative project 
conducted by the National Tuberculosis 
Association, the U S Pubhc Health Serv- 
ice, and a large number of schools of 
nursing throughout the country- Roent- 


genograms and the results of tubercuhn 
and histoplasrmn- skm tests are available 
for 6,199 student nurses in 8 large cities 
From Table I it is evident that the ina- 

TaBLE I PlTLMONARl CALCIFICATION IN STUDENT 
Nurses, m ith Positive Histoplasmin and Posmi'E 
Tuberculin Reactions 


Percentage of Student Nurses 


City 

With 

Calcifi- 

cation 

With 

Histo- 

plasmin 

Reaction* 

With 
Positive 
Tubercuhn 
Reaction f 

Ransas City, Mo 

24 3 

66 6 

26 3 

Columbus Ohio 

21 3 

62 0 

20 7 

Kansas City, Kaus 

20 4 

63 1 

29 5 

Baltimore, Md 

10 9 

27 0 

29 7 

New Orleans, La 

7 9 

24 4 

27 0 

Philadelphia, Pa 

7 4 

14 4 

26 6 

Detroit, Mich 

0 G 

14 7 

22 2 

Minneapolis, Minn 

2 3 

6 5 

16 3 


• Positive and doubtful 

■)• The population on which the tubercuhn reactions 
are based is larger than in the other tivo columns, repre- 
senting all student nurses tested mth tuberculin in the 
various cities 

dence of pulmonary calcification shows a 
wide vanation geographically — from 24 3 
per cent m Kansas City, Mo , to 2 3 per 
cent m Minneapolis The posibve reac- 
bons to histoplasmm are closely parallel in 
distnbubon to the calcificabon, whereas 
no such parallel mth posibve tubercuhn 
reactions was apparent m this material 
For example, the level of tubercuhn sensi- 
tivity was approximately the same in 
Kansas City, Mo , as in Philadelphia, 26 3 
and 26 6 per cent, respeebvely On the 
other hand, four bmes as many student 
nurses showed calcificabon m Kansas Cit^i 
as in Philadelphia, and over four times as 
many were sensitive to histoplasmm Of 
532 subiects with tubercuhn-negabve pul- 
monary calcificabon m the entire group of 
aties, all but 38 (5 4 per cent) were histo- 


* Accepted for publication in August 1945 
Tlic dose of histoplastnin used m this study was 0 1 c 
lure of IltsfopJastun capsuhtum 


of a 1 1,000 dilution of the filtrate of a broth cul 


59 



GO 


IlrNRYi: Z\\ FRUNC AND Carroll E Palmer 


/nlrHl! 



Fig 1 Multiple bilatcnl calcification, tnilmrj type, 
tuberculin-ncgatu e, histoplasimn-positn c 


plasmin-positivc It is strongly suggestive 
tliat Histoplasma capsulalum or some im- 
munologically related organism is respon- 
sible for the mapnty of mstances of pul- 
monar}' calcification in regions sucli as 
Kansas City and Columbus, Oliio 

ROCNTGCNOLOGrc FINDINGS 


represented those shadoivs which were 
less definite than in the preceding group, 
but of such density and configuration as to 
seem to exclude vascular structures and 
calafying costal cartilages In many m 
stances of this type the decision was made 
simpler by the availability of several films 
of the same subject The giieslwnahh 
group embraced all shadows which could 
conceivably represent calafication but 
wliicli the interpreter assumed were vascu 
lar or othennse normal 

It ivas not possible to obtain oblique m 
lateral projections or to do roentgenoscop), 
winch would have been of great aid in dif- 
ferentiating vascular markings from cata 
fication In many instances several films 
were available for indindual subjects 
in tliose instances the finding of calofi 
cation w’as accordingly more definite and 
more accurate 

Since the primary purpose of the study 
was to detect the early tuberculous lesions, 
the hilar zone was relatively underex- 
posed , calafication was probably not in- 
frequently missed in these areas, but thii 
error is constant throughout the senes Be- 
cause of the entena estabhshed in this 


There are no generally accepted entena 
for the recogmtion of pulmonary'- calafica- 
tion, the vanation among different roent- 
genologists IS extreme Irregulanty of out- 
hne, sharpness, and opacity are important 
considerations Oval or round areas of 
density, when close to the hilum or to the 
lung bases, are difficult to interpret since 
they could possibly represent vascular 
marlongs Round dense shadows in the 
penphery of the lung fields can be mter- 
preted as calcification when the diameter 
exceeds that w'hich would be expected of 
vascular marlongs m these areas 

In this study all films were reviewed by 
one person without knowledge of the 
tubercuhn or histoplasmin reactions Cal- 
cification was designated as definite, prob- 
able, or questionable The definite cate- 
gory mduded calafication m which the 
size, density, sharpness, and irregularity of 
outlme were so stnkmg as to be regarded 
as unquestionable Probable calafication 


study, It may well be that a number of m- 
stances of pulmonary' calafication were not 
included 

A total of 6,199 student nurses were ex- 
amined by' roentgenography and tested 
with tubercuhn and histoplasmin Of this 
number, 69S showed pulmonary calcifica- 
tion Among this group of 698 it was 
found that 57 were tubercuhn-positive, 
494 were histoplasmm-positive, and 109 
had positive reactions to both tuberculin 
and histoplasmm Of the 698 subjects 
with defimte or probable calcification, 
only 3S (5 4 per cent) were negative to 
both tubercuhn and histoplasmm Little 
assoaation could be found between ques- 
tionable calcification and sensitiv'ity to 
ather antigen This would be expected if 
vascular markmgs or other normal struc- 
tures were placed m this category The 
calcification discussed m this report, there- 
fore, includes only the defimte and prob- 
able categones 
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Fig 2 Massive hilar calcification and bilateral 
small calcific nodules, tuberculin-negative, histoplas- 
min-positive 

An attempt was made to differentiate 
between calcification presumably due to 
tuberculosis (positive tubercukn, negative 
histoplasmin reactions) and that presum- 
ably due to histoplasmosis or an itnmuno- 
logically similar disease (positive histo- 
plastmn, negative tubercukn reactions) 
The lung fields were divided into upper, 
middle, lower, and hilar zones and the 
number of instances in each group was 
noted The calcareous deposits were also 
classified mto various categories of mdi- 
mdual size, shape, regularity of outhne, 
homogeneity, and uniformity The total 
number of separate calafic deposits seemed 
to be greater in histoplasmm-positive sub- 
jects than m those who were tubercuhn- 
posibve, but it is doubtful if this finding 
can be applied in the mdividual instance 
In general, no striking or charactenstic 
features of mdividual lesions have been 
seen thus far which would be of value m 
the differentiation betw'een tubercuhn-posi- 
tive and histoplasmm-positive calcification 
except for instances of scattered multiple 
bilateral calcification, includmg the mihary 
type In this senes there were 15 in- 
stances of this land (Fig 1), of which 13 
i%ere tubercuhn-negative and 2 tubercuhn- 


Flg 3 Calcafied primary complex, tight second 
interspace antenorly, tubercuhn-negative, histoplas- 
min-positive 

positive , 14 were histoplasmin-positive and 

1 was negative to both antigens With so 
small a senes, defimte conclusions cannot 
be drawn, but it is possible that histoplas- 
mosis or an immunologically similar disease 
accounts for many instances of this tj^e 

Massive calcification m the hilar zones 
has frequently been considered pathog- 
nomomc evidence of a healed primary 
tuberculous complex (12) Of 57 mstances 
m which the calcification measured 2 cm 
or more m diameter, 3 were tubercuhn- 
positive only, 8 were tubercuhn- and histo- 
plasmm-positive, and 44 were histoplas- 
rmn-positive and tubercuhn-negative In 

2 mstances there was no sensitivity to 
either antigen It is evident, therefore, 
that large single areas of calcification need 
not represent premous tuberculous mfec- 
tion 

DISCUSSION 

There is httle reason to assume that loss 
of tubercuhn allergy or absorpbon of cal- 
cified lesions can account for the striking 
geographical distnbubon of the roentgeno- 
graphically demonstrated pulmonary calic- 
ficabon 

The assoaabon of histoplasrmn sensi- 
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Tie I ^fuIt^I)lc bilateral calcificntion, miliar} tJT>c, 
tubcrculin-iiegatit c, lustoplasmiii-posili% c 


plasmm-positne It is strongly suggestive 
that Ihstoplasma capsiilatuw or some im- 
munologicall) related orgamsm is respon- 
sible for the majonty of instances of pul- 
monarj’ calcification m regions such as 
Kansas City and Columbus, Ohio 


ROCKTGCNOLOGIC FINDINGS 

There are no generally accepted entena 
for the recognition of pulmonaiy' calcifica- 
tion , the variation among different roent- 
genologists IS extreme Irregulanty of out- 
line, sharpness, and opacit)' are important 
considerations Oval or round areas of 
density, when close to the hilum or to the 
lung bases, are difficult to mterpret since 
they could possibly represent vascular 
markings Round dense shadows in the 
penphery of the lung fields can be inter- 
preted as calafication when the diameter 
exceeds that which would be expected of 
vascular markings in these areas 

In this study all films were reviewed by 
one person without knowledge of the 
tuberculin or histoplasimn reactions Cal- 
cification was designated as definite, prob- 
able, or questionable The definite cate- 
’ included calcification 


goiy- 


m which the 

size! density, sharpness, and irregularity of 
outlme were so stnkmg as to be regarded 
ac nnnuestionable 


Probable calafication 


represented those shadows which ivcn 
less definite than in the preceding group, 
but of such density and configuration as to 
seem to exclude vascular structures asii 
calcifying costal cartilages In many m 
stances of tins type the deasion was madt 
simpler by the aiailabihty of seieral films 
of the same subject The quesiwmilt 
group embraced all shadows which conM 
conccnably represent calafication hd 
u Inch the interpreter assumed were vascD 
lar or otlicnnse normal 

It was not possible to obtain oblique or 
lateral projections or to do roentgenoscopy, 
which would have been of great aid in dif 
fcrentiating \ ascular markings from cala 
fication In many instances seieral films 
were available for indiindual subjects, 
in those instances the finding of calofi 
cation was accordingly more defimte and 
more accurate 

Since the pnmary purpose of the study 
w as to detect the earty tuberculous lesions, 
the hilar zone was relatively underex 
posed , calafication was probably not m 
frequently missed in these areas, but this 
error is constant throughout the senes Be 
cause of the entena estabhshed in this 
study, it may well be that a number of W' 
stances of pulmonary' calafication were not 
mcluded 

A total of 6,199 student nurses were ex- 
amined by roentgenography and tested 
with tubercuhn and histoplastmn Of this 
number, G9S showed pulmonary calcifica- 
tion Among this group of 698 it was 
found that 57 were tubercuhn-positive, 
494 were histoplasmm-positive, and 109 
had positive reactions to both tuberculin 
and histoplasmm Of the 698 subjects 
with defimte or probable calcification, 
only 38 (5 4 per cent) were negative to 
both tubercuhn and histoplasmm Little 
assoaation could be foimd between ques- 
tionable calcification and sensitivity to 
either antigen This would be aqiected if 
imscnlar markings or other normal struc- 
tures were placed m this category The 
calcification discussed m this report, there- 
fore, mcludes only the defimte and prob- 
able categones 
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tivjty does not prove ]t is probable that the diagnosis of reinfec- 

bcyondaoubtwat IIis/op/asiiia capsulatuni tion tuberculosis based on the finding of 
IS the orpnism responsible for the findings, calcification m association wth actn^ 
for we have not had the opportunity to tuberculosis is not always justtGed 
follow bactenologically proved lesions from It is possible tliat m certain states, as 
inception to healing wnth calcareous deposi- Missoun, Kansas, and Ohio, tuberculosis 
lion In addition, since cross scnsitnnty is diagnosed more frequently than is 
must be considered, it is possible that an warranted In this study of student nurses 
nnmunologicall} related organism may be several instances have been encountered of 
responsible (10) e.\udati\ e mimmal lesions which could not 

If the histoplasinm reaction is specific be disbnguished from tuberculosis, but in 
for infection hy Ilrsloplastua capsiilafum, wdnch the tubercuhn reaction has remained 
It w ill be necessan," to abandon tlie concept negative, and tlie lustoplasmin reacbonhas 
of histoplasmosis sold) as a disseminated beenpositne An opportumtyhasnotitet 
disease in\ oh ing the reticulo-cndothehal been afforded to determine com ersion of 
system, lungs, skin, mucous membranes, the reaction to lustoplasmin from negatn’e 
suprarenal glands, and gastro-mtestinal to positive 
tract analog}'’ with tuberculosis and summary 

coccidioidomycosis, it is probably fair to In a stud}' of 6,1 TO student nurses, G'lS 
assume that in the great majority of in- instances of pulmonar}' calaficabon were 
stances histoplasmosis is a benign disease obsen'ed 

and only in the exceptional case wall dis- Evidence has been presented to indicate 
semination occur Since the transient mild an association betw'cen pulmonar}'’ calcifi- 
svmptoms of the benign forms of tubercu- cation and sensitivity to histoplasmiu in 
losis and coccidioidomycosis are frequently tlie central eastern states of tbs covmtrx' 
unnoticed, it is onlv by skin testing that it is hkely that tbs sensitivity' is an mdica- 
most instances of previous mfeebon are tion of prenous mfeebon ivith the fungus 
discovered Htsloplasuta capstilatiim or an inununo- 

Pulmonary calaficabon is an end-result logically related orgamsm, and that infeo 
of a disease process , unbl the disease shall tion mth these organisms is not necessanlv 
has e been studied from the early mfec- senous or fatal but is ssudespread in sub- 
bon to the stage of calcification, it is pos- clmical form 

sible only to draw inferences concerning Since m most instances it has not been 
the nature of the acbve phase In the possible to disbnguish between tubercuhn- 
many instances of healed primary com- posibs'eandbstoplasmm-posibvecalcifica- 
plexes of the type usually considered ti^pi- tion, it may be inferred that dunng the 
cal of tuberculosis, it was not possible to acbve phase of the mfeebon the roentgeno- 
distmgmsh betw'een those with posibve grapbc appearance of the bemgn form of 
histoplasmin and tubercuhn reacbons histoplasmosis can resemble tuberculosis 
Furthermore, the end-result of calcifica- Considerabon of the tubercuhn reacbon 


bon in the lungs and hilar ]}Tnph nodes 
suggests that the acbve phase will fre- 
quently mimic pHraaiy- tuberculosis in 
childhood, with a focus m the lung paren- 
chyma and involvement of the hilar 
lymph nodes Massive mvolvement of 
honph nodes is not infrequent, smee m 44 
instances of calafication in the Iionph 
nodes measunng 2 cm or more, the histo- 
plasnun reacbon was posibTC ^le 

tuberculin reacbon negabve In addibon. 


and the recovery’- of the tubercle baallus is 
therefore essenbal for the final diagnosis of 
pulmonar}' tuberculosis This m no sense 
unphes ims-diagnosis in the majonty of 
instances of pulmonary' tuberculosis, but is 
merely an urge to greater caution 
The authors are deeph indebted to L^dla B 
Edwards, Surgeon (R). XJ S Public Health Sen ice, 
for stimulation in this stud} 

Alta Bates Hospital 
3000 Regent St 
Berkeley 5 Cabf 
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Figs land 2 Case of Taenia jagiiia/a infestation Fig 1 (on the left) made folloiving the administration of 
a banum enema, shows a long ribbon-like filling defect representing the beef tapeworm m the ileum The irritable 
descendmg colon and diverticulitis are also demonstrated Fig 2, made following evacuation of the enema, 
again shows clearly the nbhon-like defect m the ileum 

of greater value than a banum enema m 
diagnosing the presence of the parasites 
Had not the tapeworm been found when 
banum flowed mto the small mtestine 
through the ileocecal valve, the patient's 
symptoms would have justified a small 
bowel senes, since the diverticuhtis could 
not have accounted for the severe weight 
loss, m addition to the dianhea One of 
the cntena given by Golden (2) as an 
indication for a small bowel senes is diar- 
rhea unexplamed by studies of the colon 
Archer and Peterson (1) and others have 
reported the roentgenologic cntena for 
diagnosmg the presence of Ascans hmibn- 
coides m the small mtestmes The dif- 
ferential diagnosis, it is beheved, can be 
made roentgenologically Taema sagj- 
iiata causes a nbbon-like filling defect, 
iihich IS much longer than the defect 
caused by Ascans After evacuation, the 
double track outlme, often seen m the 
presence of ascanasis, was not seen in this 
case and probably would not be seen in 


similar cases, due to the structure of the 
cestode Other types of tapeworm, it is 
beheved, would cause filling defects m the 
small bowel not unhke those produced by 
Taema saginata 

sumjiary 

Attention has been called to the pos- 
sibihty of diagnosmg Taema saginata 
roentgenologically prior to laboratory con- 
firmation The roentgen findings have 
been discussed A case of mtestmal m- 
festation has been reported 

210 N Central Ave 
Glendale 3, Calif 
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T APCwoRjf infestation has prc\nouslv 
been demonstrated roentgenologically 
Penfold and Pcnfold (3) consider the 
roentgen demonstration more interesting 
as a scientific curiosity tlian a practicable 
means of diagnosis It is believed, how- 
ever, that occasionally a roentgenologic 
diagnosis of Tacma sagntala mil be of prac- 
tical value 

The beef tapeworm is found wherever 
beef IS eaten Strong (4) reports tliat “it is 
the commonest large tapeworm of man, 
next to Hyiiiciwlcpts nam, in tlie United 
States In some localities, as in Africa 
and Syna, and also among the Tibetans, 
one-fourtli to three-fourths of the inhabit- 
ants are reported as infested The 

adult w'orm is found in the proximal part 
of tlie small intestine It is from four to 
eight meters long and is made up of several 
hundred (up to 2,000) segments 

‘‘\\Tien infected meat is eaten raw or 
inadequately cooked, tlie cyst w'all is dis- 
solved, the scolcx attaches itself to the m- 
testmal wall and grows rapidly, reaching 
the adult stage after about two months 
The maximum duration of hfe is not 
known, but is at least several years ’’ 

CASE REPORT 

The patient, aged sixti , i\as a tall, thin, emaaated 
white male, older in appearance than his stated age 
His chief complaint was severe weight loss He had 
been accepted for general service in August 1940 
In May 1M2, he was sent to Persia, vhere he experi- 
enced a chronic feehng of fatigue and began to lose 


tn , he continued slouh to regain iiaght In 1944, 
he uas again found fit for overseas dut) and m 
March departed for India 
Shorth after atrual, he began to suffer from 
anorexia, occasional mild lower abdominal cramps, 
and constipation, at times alternating with mild 
diarrhea He attnbuted the symptoms to eatmg 
cxcessivcli greas} food He began again to lose 
weight rapidlj The sjinptoms persisted, and bj 
carlv Jul} (1944) he had lost approximateli forti 
fi\ c pounds He was returned to the United States. 
En route to the boat, his gastro-intestinal simptoms 
impro\ ed, due to the change in diet After several 
wceIvS on board ship, a moderate painless edema of 
the feet and ankles developed, which improved after 
arn\ al in America 

Shortlj after admission to this hospital, a banmn 
enema studj was performed, at which tune the 
ileocecal vahe failed to relax A spastic, imtable 
colon and a sigmoid diverticuhtis were reported 
Additional gastro-mtestmal studies were suggested 

Routine laboratorj studies were non contributor) 
The sedimentation rate was within the hmits of nor 
mal One stool exaimnaUon was made and the 
feces were repiorted negative for parasites, ova, and 
occult blood The blood count, unnal 3 ’ses, and 
blood chenustr} were within normal limits There 
was no eosinophiha 

On No\ 27, the patient brought m a proglottis 
which he had found m his feces, which was identi 
lied as that of Taenia saginata On the following 
da) , another banum enema was given The ileocecal 
vail e relaxed and the banum flowed freelv into the 
ileum A long nbbon-hke defect, consistent inth 
the presence of Tatma saginata, was well demon 
strated in the ileum (Fig 1) The descending colon 
was imtable and spastic, and evidence of a moderate 
sigmoid dii'erticulitis was again obtained Follow 
mg evacuation of the enema, the terminal end of the 
beef tapeworm in the ileum was clear!) shoivn 
(Fig 2) 


weight This, in his opimon, was inadent to sweat- 
ing associated with the excessive heat In August 
1942, he suffered an attack of sandfly fever Dunng 
his stay m Persia, there were no specific gastro- 
intestinal s)Tnptoms except for occasional mild bouts 
of diarrhea due, he beheved, to poor food His 
s) mptoms continued, but he was not incapaatated, 
although he lost approvmatelv 65 pounds In Janu- 
ary 1943, he returned to the United States, where 
dunng a thirt)-da) leave he regained IS pounds 
Following this, dunng an assignment m this coun- 

"TA^pted for pubheaUon m August 1946 ^ 


DISCUSSION 

Taema sagmata, the beef tapeworm, 
when present m hiunan mtestmes, may be 
diagnosed roentgenologically, and the End- 
ing may be of diagnostic importance since 
a routme stool exammation may fail to 
reveal evidence of the condition Our 
patient was treated before a small bowel 
senes could be performed Such an ex- 
amination, it IS believed, would usually be 
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Fig 1 Adenoid hyperplasia with moderate encroachment on breathing space 


diagnosis 

Altliough the chnical diagnosis of ade- 
noid vegetations in the epipharynx is not 
difficult, the roentgenologist can be of con- 
siderable help to the general practitioner, 
pediatrician, and rhinologist, who see the 
majority of cases Usually there is a 
history of lassitude, poor appetite, weight 
loss, pallor, lack of interest in games, and 
easy fatigue Hyperplasia of the adenoids 
can be suspected in typical cases from the 
so-called adenoid facies, difficulty of res- 
piration through the nose, sleeping with 
an open mouth, disturbances of phonation 
and hearing, and a predisposition to upper 
respiratory infections, otitis media, and 
mastoiditis 

Anterior and posterior rhinoscopy can- 
not be earned out in the great maionty of 
cases, because of difficulty in getting co- 
operation from young patients Palpa- 


tion of the adenoids through the mouth 
not only mduces physical trauma but may 
also produce psychic trauma Even if 
palpation can be done on a co-operative 
patient, there are vanations in personal 
opmions as to the amount of adenoid tis- 
sue present Under these conditions it is 
felt that the roentgen examination can be 
depended upon to give an accurate diagno- 
sis as to the presence or absence of abnor- 
mal soft tissue shadows in the epiphar^mx, 
at the same time obiuating the thsadvan- 
tages of physical exammation with the 
finger or by rhinoscopy, while postopera- 
tive roentgen studies furmsh a check on the 
thoroughness with which the epipharynx 
has been cleaned out 

In the X-Ray Department at the Mun- 
son Hospital we routmely take a lateral 
^^ew of the epipharynx m all cases re- 
ferred mth requisitions asking for examina- 
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I N THCSc DAVS Or rapid advances in 
diagnostic technic wc arc inclined to 
overlook the value of tlie \-ra)' film in 
the diagnosis of simple ailments Scan- 
ning the literature, one is impressed mtli 
the paucity of articles dealing witli lesions 
of the epiphai^nx, particularly adenoids 
Pancoast, Pendergrass, and SdiaefTcr (4) 
bnelly mention adenoids in their evcellent 
textbook Young (,5) passes them off with 
a fev sentences Adenoid vegetations 
vere pointed out on the roentgen film as 
early as ISOS by Mignon (Pans) Grandy 
(1) gave a roentgenographic dcscnption 
of adenoids in 1025, and Grotli (2) sub- 
mitted a comprcliensive paper on the 
roentgen aspects of the epiphar)’’n\ and 
adenoids in 1933 

XKATOMV 

The pharynx is a vertical rausculomem- 
branous passage, flattened anteroposten- 
orly, extending from the base of the skull 
above to the beginning of the esophagus 
below Postenorly it is in relationship 
■with the cervncal vertebrae, laterally, ivith 
the internal and common carotid artenes, 
the internal jugular vein, the sympathebc 
and last four cranial ner\'es Antenorly 
it communicates above with the nasal 
ca-vity, beneath this with the oral cavity, 
and below with the laryngeal cavity 

The pharynx is dixnded into three parts 
the nasopharynx or epipharynx, which, 
according to the anatomical textbooks, is 
exclusively respiratory m function, the 
oropharynx, which is both respiratory 
and ahmentary, and the laryngophaiy'nx, 
which IS almost entirely ahmentary'- On 
the ventral wall of the nasopharynx are 
the two choanae (postenor nares), sepa- 
rated by the vomer of the nasal septum 
The floor of the nasopharynx is the upper 


surface of the soft palate Aboie and be 
hind bilaterally on the lateral wall is lo- 
cated the phaiyngeal recess (fossa of Rosen 
mfillcr), w'hile below and in front on the 
lateral ivalls are found the openings of the 
eustacluan tubes and their elevated bound 
ancs The postenor wall of the naso- 
phaiy'nx slopes fonvard above the level 
of the antenor arch of the atlas to become 
confluent mth the roof or fonux of the 
pharynx The mucosa of the fomix — and 
to a certain extent, also, the postenor wall 
— espeaally m children, is thrown into 
numerous folds which contam much Ijm- 
phoid tissue, both diffuse and m the form 
of numerous charactenstic nodules with 
crj’pt-hke mvaginations of the surface 
epithelium This area consbtutes the 
phaiyngeal tonsil, or adenoids According 
to S}Tmngton, the involution of the ade- 
noids begins at about six to seven years 
and is usually completed at ten y'ears 
When the patient is not phonatmg, the 
nasophary'nx is open and the resulbng 
clear area is readily obserx'cd on the 
x-ray film as a translucent passage, aver- 
aging approximately 1 cm m its antero- 
posterior diameter Durmg phonation, as 
also dunng swallowmg, the soft palate con- 
tracts and elevates, tending to encroach 
upon the nasophaxy'nx and to obstruct 
commumcation between the oropharyTix 
and nasopharynx 

We have noted that films taken on 
children dunng ciy'ing spells show a nar- 
rowmg of the nasopharyngeal breathing 
space due to elevation and a tendency' of 
the uvula to straighten out m a postenor 
direction Changes m position seem to 
have no influence on the position of the 
uvula and soft palate Any interference 
with this function is mterpreted as due 
to disturbances m mnerv'^ation or lesions 
mv'olvmg the soft palate 


> Accepted for publication in August 1945 


66 



Tigs -{and 5 Apparent complete occlusion of postenor nasopharynx due to choanal 
atresia and adenoid hiTicrplasia Tigurc 5 (below) made after instillation of 1 c c of 
lipiodol through the narcs shons that atresia is not complete 
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EDITORIAL 


Radiahoii Treatment of Benign and Inflammatory Conditions 


The radiation treatment of bemgn and 
infiammatory conditions occupies an im- 
portant place m modern therapeutics 
The number of lesions found to respond 
well to radiation therapy has gradually 
mcreased over a period of years until at 
present nearly half of the cases seen m the 
radiotherapy department are treated for 
bemgn or inflammatory conditions This 
excludes the use of radiation m dermatol- 
ogy, where its efficacy has been well demon- 
strated and it is widely employed 
The hst of non-mahgnant lesions suc- 
cessfully treated is a long one, too long, m 
fact, to be presented m an editonal If, 
however, we exclude the group in which 
there is only a small percentage of good re- 
sults, along with those conditions about 
which there is lack of agreement as to the 
value of the treatment, we are sbll left 
with an impressive number of lesions 
which respond satisfactorily, and with 
which we should all be famihar 
Radiation treatment for non-mahgnant 
conditions is well tolerated and gives a 
fair percentage of good results in such 
conditions That we are able to treat 
these lesions successfully, without dele- 
tenous effects from the treatment, either 
immediate or late, is the result of the m- 
vestigations and careful obserimtions of 
many of tlie earher roentgenologists That 
there are some patients now h^’mg who 
have skm changes as a result of improper 
irradiation for non-mahgnant conditions 
IS no credit to the profession or specialty 
Referring physiaans may feel assured 
that skin damage is not nceessary in the 
treatment of benign or inflammatorj’^ le- 
sions We have learned that most of the 
conditions listed, vith the exception of tlie 


Radiation Treatjient of Non-Malignant 
Conditions 

Inflaimnatory 

1 Tuberculous lymphadenitis 

2 Acute lymphadenitis 

3 Nasopharymgeal lymphoid hypertrophy 

4 Parotitis 

(а) acute postoperative 

(б) chronic suppurative 

5 Enlarged mediastmal lymph nodes following 

various infections, especially whoopmg cough 

6 Herpes 

(a) zoster 

(b) simplex 

7 Plantar warts 

Bemgn Tumors 

1 Augiomas 

2 CysUc hygromas 

3 Giant-cell tumors of bone 

4 Fibroid uten 

5 Pitmtary adenomas 

(a) chromophil 

(b) chromophobe 

(c) basophil 

0 Xanthomatosis 

Other Conditions 

1 Arthritis (Mane-Strumpell) 

2 Bursitis 

3 Cystic synovitis 

4 Metrorrhagia (non-specific) 

5 Keloids 

pitmtary adenomas and the giant-cell tu- 
mors, reqmre only small fractionated doses 
of x-rays or radium, so small in fact that 
they may be frequently repeated if neces- 
sary 

For ademtis, such as that of tubercu- 
lous origin, radiabon has for manjr years, 
m many locahbes, been the treatment of 
choice Wilhams was the first to report 
on its efficacy nearly fifty years ago, but it 
has not been a generally accepted form of 
treatment unbl the past ten years A 
review of 23S cases of tuberculous adembs 
treated by surger)' before 192S and an 
equally large senes treated b)’- x-rays be- 
tween 192S and 193S m our dime revealed 
that the disease healed more rapidly after 
irradiabon, especially if draimng smuses 
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tion of sinuses or mastoids, and in sus- 
pected eases of sinolironclnal disease The 
niajonly of these patients arc infants and 
children We have found tlic simplest 
and best procedure is to lia\c the patient 
he flat on his back stanng up at a small 
Mickc\’' Iilouse (decal) on the ceding 
The tube is turned at right angles to the 
sagittal plane of tlie head The film is 
held parallel to the sagittal plane of the 
head b> resting it on end touching the 
patient’s shoulder but not tlic head The 
following factors arc used oO k\ , 1/4 
sec , 50 mm , 25 ma 

The translucent shadow’ compnsmg the 
pharynx is in the fonn of a slightly bent 
rectangle Its antcrosupenor portion is 
bisected by the shadoii of the soft palate 
and u\ ula, with the posterior nasophar^mv 
aboxc and the oropliar}’n\ below The 
posterosupenor aspect of the pharjiix 
IS usually Msuah/ed as a straight or 
slightly con\e\ soft-tissue shadow closely 


1 5 cm , witli practically complete oedu 
Sion of the postero-nasopharynx 
Other lesions producing similar shad 
ow’s should be thought of When there is 
complete obliteration of the nasophar}'ra, 
one must consider the possibility of con 
genital choanal atresia In such cases a 
few’ drops of hpiodol injected into the nares 
with the head supine, and a sufficient 
interval to allow’ the oil to flow back, mil 
tell whether or not atresia is complete 
Infections, such as retropharyngeal ab 
sccss, must be differentiated by the posi 
tion of the sw elhng and history’ 

Tumors include fibromas, caremomas, 
Rathke's pouch tumors, and chordomas 
Destruction or erosion of bone should be a 
differentiating factor m such cases Rarely 
are protruding soft tissues associated with 
metastatic lesions of the upper cerxical 
vertebrae 

SUMMARY 


hugging tlic sloping contour of the base of 
the skull and continuous w’lth the precerv’i- 
cal tissues The lymphoid tissue, if pres- 
ent, may’ project into tlie epipharynx as 
much as G or 7 mm The base of the 
translucent pharynx is bisected by’ a soft- 
tissue shadow’ projecting upw’ard and 
shghtly’ forward This is tlie epiglottis 
Not infrequently the tonsils can be 
visualized as an oral soft-tissue shadow’ 
supenmposed on tlie pharyngeal space be- 
tw’een the uvula and the epiglottis, just 
behind the base of the tongue 

On the basis -of numerous measurements 
of lateral views of adenoid shadows m 


infants and children, any soft-tissue mass 
projecting 6 or 7 mm from the slopmg 
roof of the phary’n.x can be considered as 


pathological In nearly all cases it repre- 
sents hyperplasia of the adenoids We 
have made the foUowmg classification 
(1) minimal hyperplasia of the adenoids, 
7-9 mm in thickness, wth slight encroach- 
ment (or none at all) on the postero- 
nasopharyngeal breathmg space, { ) 
moderate hyperplasia, 1-1 5 cm , with 
moderate encroachment on the post^' 
nasopharynx (3) marked hyperplasia, over 


A single lateral roentgenogram of the 
pharyngeal area gii'es much anatomical 
and pathological information It is es- 
penally advantageous m the differenbal 
diagnosis of soft-tissue masses of the epi- 
pharynx, and for routine employment m 
detemumng the presence or absence of 
enlarged adenoids Advantages of x-ray 
over clinical examination of adenoids are 
as follows (1) Avoidance of psychic 
trauma to children makes the exanunation 
a simple one (2) The degree of breath- 
ing space encroachment can be accurately’ 
determined 'pre- and postoperativelv 

Tni\’erse Cit> , Mich 
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EDITORIAL 


Radiation Treatment of Benign and Inflammatory Conditions 


The radiation treatment of bemgn and 
infla mm atory conditions occupies an im- 
portant place in modern therapeutics 
The number of lesions found to respond 
weU to radiation therapy has gradually 
mcreased over a penod of years until at 
present nearly half of the cases seen m the 
radiotherapy department are treated for 
bemgn or inflamm atory conditions This 
excludes the use of radiation m dermatol- 
ogy, where its eflficacy has been weU demon- 
strated and it IS widely employed 
The hst of non-mahgnant lesions suc- 
cessfully treated is a long one, too long, m 
fact, to be presented m an editonal If, 
however, we exclude the group m which 
there is only a small percentage of good re- 
sults, along with those conditions about 
which there is lack of agreement as to the 
value of the treatment, we are sbU left 
With an impressive number of lesions 
which respond satisfactorily, and with 
which we should aU be famihar 

Radiation treatment for non-mahgnant 
conditions is well tolerated and gives a 
fan- percentage of good results in such 
conditions That we are able to treat 
these lesions successfully, without dele- 
tenoUs effects from the treatment, either 
immediate or late, is the result of the m- 
vestigabons and careful observations of 
many of the earher roentgenologists That 
there are some patients now h^^ng who 
have skin changes as a result of improper 
irradiation for non-mahgnant conditions 
is no credit to the profession or specialty 
Referring physicians may feel assured 
that skin damage is not necessary in the 
treatment of bemgn or inflammatoiy^ le- 
sions We have learned that most of the 

ixcepbon of the 


Radiation Treatment of Non-Malignant 
Conditions 

Inflammatory 

1 Tuberculous lymphadenitis 

2 Acute lymphadenitis 

3 Nasopharyngeal lymphoid hypertrophy 

4 ParoUtis 

(а) acute postoperative 

(б) chronic suppurative 

6 Enlarged mediastmal lymph nodes following 
various infections, especially whoopmg cough 

6 Herpes 
(a) zoster 
(d) simpler 

7 Plantar warts 

Bemgn Tumors 

1 Angiomas 

2 Cystic hygromas 

3 Giant-cell tumors of bone 

4 Fibroid uten 

5 Pituitary adenomas 

(а) chromophil 

(б) chromophobe 
(c) basophil 

6 Xanthomatosis 

Other Conditions 

1 Arthritis (Mane-Striimpell) 

2 Bursitis 

3 Cystic synovitis 

4 Metrorrhagia (non-specific) 

6 Keloids 

pitmtary adenomas and the giant-cell tu- 
mors, require only small fracbonated doses 
of x-rays or radium, so small m fact that 
they may be frequenby repeated if neces- 
sary 

For adembs, such as that of tubercu- 
lous origin, radiation has for many years, 
m many locahties, been the treatment of 
choice Wilhams was the first to report 
on its efficacy nearly fifty years ago, but it 
has not been a generally accepted form of 
treatment unbl the past ten )rears A 
review of 23S cases of tuberculous adembs 
treated by singery before 192S and an 
equally large senes treated by x-rays be- 
tween 1928 and 1938 m our dime revealed 
diat the disease healed more rapidly after 
uradiabon, espeaally if draming sinuses 
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were present Nodes winch were firm at 
the beginning of radiation treatment de- 
creased or disappeared and we were able 
to obviate a large, unsightly surgical scar, 
which was replaced by a small biopsy in- 
cision The follow'-up shows, also, tliat 
recurrences are no more likely following 
radiation treatment than following sur- 
gory or prolonged bed rest Acute lymph- 
adenitis, especially m children, is usuall}' 
readil} controlled by one or tw’o small ap- 
plications of \-rays 

Reports b} Fncke and Brown, of tlie 
Mayo Clinic, b} Fowler, of the U S Medi- 
cal Corps, and by Fisher, of Birmingham, 
Alabama, show* conclusive!}'’ tliat naso- 
phar}'’ngeal lymphoid h}'pcrtrophy is well 
controlled by \-ray or radium treatment, 
preferably radium To quote Fncke and 
Brow'n, who reported on 76 cases m w'hich 
radium w’as used, definite improvement was 
obtained in 45, temporal^ improvement 
m 13, and no irapro\cment in IS Sixty- 
one of their patients complained chiefly of 
deafness and tinnitus, in 15, the diief 
complamts w'cre colds and frequent sore 
throats Hypertrophied lymphoid tissue 
was present m each case and, after thor- 
ough medical studies and audiometer ex- 
ammation, treatment w'as mstituted Of 
the patients treated pnmanly for deaf- 
ness, 33 obtamed defimte and apparently 
permanent improvement, 11 were tem- 
porarily benefited, and 17 showed no 
change Of the patients wuth colds and 
sore throats, 12 were defimtely and per- 
manently improved, 2 temporarily im- 
proved, and 1 not improved 

In diromc suppurative parotitis small 
doses of \-rays are effective The glands 
gradually decrease in size and the sup- 
puration disappears We prefer to have 
sialograms of the duct and gland, as well 
ns bactenologic examination of the secre- 
tions, before treatment is instituted, m 
order that the degree of change m the duct 
and ductules be shown and that we may be 
certam that there is no stricture of any 
portion of the duct 

The radiation treatment of acute post- 
operative parotitis IS well known to be 


cflicaaous and at the present tune is 
being used in conjunction with other thera 
pcutic agents, which probably 'mil sup- 
plant it in the near future, namely, pemcil 
hn and the sulfonamides 
There are probably as many treatments 
for arthntis as there are phjsiaans who 
treat this disease, not to menbon the 
laymen w'ho have their oivn “pet” cures 
Unfortunately, few types of treatment 
seem to stand the test of tune, and the 
results are diflicult to evaluate Scott of 
London, some years ago, reported on the 
success of radiation treatment in Ma^^ 
Slrumpell arthntis Following his re 
port, many others began using this fonn 
of therapy, and all observers agree on the 
analgesia obtamed, which m many cases 
IS permanent All are in agreement, 
also — Scott, Hare, Oppenheimer, Fned- 
man, Kuhns, and Momson — that results 
are better m the early stages of the dis 
ease, but sufiBaent improvement may be 
obtained even m late cases to warrant 
the treatment In the early cases, m 
which the disease is limited to the sacro- 
ihac articulations, one may expect good 
results m 60 to 80 per cent, that is, loss of 
pam and improvement m motion In the 
moderately advanced cases, good results 
are obtamed m 30 to 60 per cent, and in 
the advanced cases m 15 to 30 per cent 
It IS mdeed gratifymg that patients with 
Mane-StrumpeH arthntis are reheved 
Many of our cases have been followed 
smee 1938, and most of those who were 
onginally helped have mamtamed their 
improvement, though with occasional recur- 
rence of pam and with some progression 
of symptoms In most cases roentgeno- 
grams have contmued to show progres- 
sion of the disease, which confirms our 
opmion that the treatment should be 
used as an analgesic, not as a cure If the 
pam IS stopped, however, few if any skele- 
tal deformities occur later on m hie, which 
more than makes this type of treatment 
desuable 

Radiation treatment for other types 
of arthnbs IS bemg widely used We have 
obtamed temporary rehef in some cases, 
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lut m most instances our results have been 
■iiscouragmg 

- In recent years, more and more cases of 
-Oursitis and pentendimtis have been re- 
ferred to the radiology department for treat- 
ment The stnkmgly good results which 
have been obtamed by small fractionated 
-doses of x-rays have surprised and pleased 
ms aU, especially m cases of acute bursitis 
'or tendimtis of the shoulder jomt, which 
IS most frequently involved Rehef may 
be obtamed with one or two treatments, 
but occasionally it is necessary to repeat 
the treatment at weekly mtervals for five 
or six weeks In approximately one-half 
the cases there is calafication m the ten- 
dons, mdicatmg previous attacks of this 
condition or chromcity, but m 70 per cent 
of the cases rehef may be obtamed whether 
or not there is visible calcification The 
calcification may remam visible although 
the patient becomes asymptomatic In 
some cases m which an adhesive bursitis 
IS found chmcaUy, we have noted a com- 
plete return of motion following radio- 


therapy, mdicatmg the degree of muscle 
spasm present at the tune of exarmnation 
pnor to treatment Of 10 patients who 
were treated by x-rays following mampula- 
tion under anesthesia without rehef, 7 
were cured The results were equally 
good whatever the location of the disease 

That similar good effects may be and are 
being obtamed in the other conditions 
listed IS an mcentive to the radiologist to 
carry on further with lesions which are not 
amenable to other forms of treatment, and 
to try to improve his results m the group 
already known to be benefited by radia- 
tion 

As chmcians generally become cog- 
mzant of our abihty to treat patients with 
inflammatory and bemgn lesions, even 
though it IS m conjunction with other 
forms of therapy, we shall have the oppor- 
tumty of treatmg more and more of these 
conditions, and results may be further 
unproved 

Hugh F Harf, M D 
Laliey Chntc, Boston 


The Annual Meeting 
Radiological Society of North America 

The Program of the Thirty-second Annual Meetmg of the 
Radiological Society of North Amenca, to be |held in Chicago, 
Dec 1-Dec 6, is m course of preparation Contnbutions are in- 
vited, and those desiring to participate are urged to commimicate 
at once with the Program Comnuttee, of which Dr Lowell Gom 
(1930 Wilshire Blvd , Los Angeles 5, Calif ) is chairman 


IN MEMORIAM 


” thoso Immortal dead who live again 
In minds made better by their presence " 

Rollin Howard Stevens, M D 

18GS-194G 


Amcncan radiolog\ lost one of its pioneers and 
the Radiological Society of Mortli Anicnca one of its 
most lojnl meinlicrs m the death, on Ma\ 17, 1940, 
of Dr RoIIm H Stei ens, at the age of sc\ enti -eight, 
of an acute loukcuiin 


Rollin H Stc\cns ins bom in Blenlieiin, Ontario, 
in ISOS He rcccned Ins carli education in Canada 
and later entered the Honieopatlnc ^Medical School 
of tlic UnncrsiU of Michigan, from mIhcIi he re 
cci% ed his degree in medieiiie in ] SS9 Immedialeh 
following Ins graduation he became one of the first 
interns at Grace Hospital, Detroit, and Ins associa- 
tion With that institution continued throughout his 
life 

Dunng his curb [irofcssional jears, Dr Steicns 
was particuhrh interested in dennatologi and, in 
order to aot[innit hinisclf at first hand wnUi the 
Fmsen light trcatinciit, tlien coming into wide- 
spread use, he Msitcd Europe in 1902, sjKiit a num- 
ber of months at the Fmsen Institute in Copenhagen, 
and attended dermatologic chmes m Gcniionj , Aus- 
tria, and Great Bntam The interest in light 
thcrapj thus stimulatcKl extended to the therapeutic 
use of other radiations, and ui>on his return to De- 
troit, he decided to dei ole himself to tlic practice of 
radiologi and dcrmatologi In 1904, he was ap- 
pointed Dennatologist and Roentgenologist to 
Grace Hospital, which position he occupied until 
the time of Ins death 

In 1903, Dr Stci ens obtained liis first suppl> of 
radium from the Cune Institute m Pans and two 
j ears later made his first report on its tlierapcubc 
application He w^as thus one of Uie early Amencaii 
pioneers in radium and roentgen therap) He was 
constantly on the alert for new advances m equip- 
ment and technic and was deeply concerned with 
problems of standardization and protection His 
achievements m his specialt> were recognized on 
his seventieth birthday hy the publication (January 
1938) of the RoUm Howard Stevens Birthday issue 
of Radiologi , containmg “an anm'ersarj chronicle 
of bis useful life" and a bibhographj of his saentific 
papers to that date 

The subject of cancer was one of paramount 
interest to Dr Steiens, both m its biologic and 
therapeutic aspects He realaed fully the magni- 
tude of the problem and the necessitj" for co opera- 


ti\ e effort on the part of scientists from mam firlds 
Sortls uUimatc solution In his later i ears hts can- 
suming passion was the establishment of facflitiB 
for cancer research, and through his enthusiasm and 
persistent efforts there came mto bemg the Detroit 
Institute of Cancer Research, of which he was the 
first president His devotion to this project led him 
to gi\ e Jargcli of his time and thought, even diinnj 
the In mg da\ s of liis last illness, to assure its con 
linuation aderjuatch housed and under competent 
direction 

Dr Stci ens w as a member of the Amencan Roent 
gen Ra\ Socictv , the Amencan Radium Societr, 
of which he was president in 1933-34, and tlie 
Radiological SoaeU of North America, which he 
served as president in 1924 He was a founder 
of the Amencan College of Radiologv , was several 
times a chancellor of that orgomzabon and its presi 
dent m 10 30-31 He was one of the founders, also, 
of tlic Amencan Board of Radiology and for a num 
her of jears was one of its examiners He was 
acliv e m tlie organization of the Detroit X-Rav and 
Radium Soaetv , serving as its president m 1926 
He was president of the Detroit Dermatological So- 
cictv m 1927 

The problems of medicme did not, however, 
occup> Dr Stev ens to tlie exclusion of other mter 
csts His acliiev ements m mj'cologj , his pnde mhis 
large collection of shells, and his devotion to his 
gardens were known to all Ins mtimates He spent 
much bme and energy, also, in civic affairs The 
Soaal Hjgiene Societj' of Detroit was orgamzed 
through his efforts, and he was a founder and active 
promoter of the Bovs’ Republic at Farmington, 
Mich 

Those who were pnv ileged to know and work with 
Dr Stevens have had their lives eanebed by associ 
abon with a real scienbst, a beloved physiaan, and 
a true gentleman His unbounded enthusiasm and 
cathohcitv of interests kept him ever jouthful ifl 
mind and spurt, an mspirabon both to his y ounger 
colleagues and his contemporaries 

Dr Stevens is survived bj his wife, Dr Marj 
Thompson Stev'ens, a daughter, jMrs Aldton Davis, 
and two granddaughters 


How',\rd P Doub, jM D 
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ROLUN HOWARD STEVENS, M D 
1868-1946 
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Jnlj IWt 


Albert Soiland, M D 

187)-in-16 


Ajiiencnn ncltrilopsts gncxc for tlic ]o>;s of one of 
their pioneers Dr \lbert Soilnntl of Los AiiKtIes. 
Cahfomn, died in Sta\ anger, Nonvaj, on Mm 14 
He liad sailed on April 7 front the I’.icific coast, 
through Uic Panann Canal, and across the Mlanlic, 
toenjo) a Msit at his home in Non\a\ Afc\vda\s 
after his am\nl, he sufTtred a sudden heart attack, 
A\hich prosed fatal Funeral scrsiccs ucre held for 
him in Stavanger on Maj IS IIis ashes Mill he 
returned to Aincnca 

Albert Soiland was bom in NorMa\ , Ma\ 5, I,S7 5, 
the son of Edward and A.\chnc Chnstinc (Habcr- 
sen) Soiland Tlic first ten j cars of his life he spent 
111 Ins native l.ind and the following sivtv -three 
v eara’^ In Aincnca He niamcd Dagfinc Bcntcr 
Svtnfcii of Stavanger, Norwav, in 1002 

IXtMist of Dr Soilaiid’s activatics and accomplisli- 
nic5It> denotes tlic fullness of Jus life in Aincnca 
He received his medical education at tlie Uiiivcrsilv 
of Soutlicm California, from w Inch he w as graduated 
in 1900 His interest m radiologv began diinng Ins 
college davs, and as carl} as Apnl 1002 he published 
"A Case of Carcinoma of Ute Breast Treated bv X- 
Ra} s ” In tlie earlier \ ears of his [iractice he con- 
tnbiited to all phases of radiologj , later he dev oted 
Intnself to dicrnpcntic irradiation M'lth Ins as- 
sociates he established Uic Albert Soiland Radio 
logical CJuiic in 1910 Later, as senior member of 
Soiland, Costolow , and ^Mcland, spcciolizmg m the 
studv and treatment of cancer and allied diseases, he 
estabhslicd tlic Los Angeles Tumor Institute 
For some j cars Dr Soiland had been formulating 
plans for creating a foundation to promote tlie stiidj 
and prevention of cancer, and shortlj before Ins 
death he established the Albert Sodand Cancer 
Foundation, deeding to it the California Aledical 
Building, which he owned, and a sum of approvi- 
mately one million dollars In addition to cancer 
research, the foimdation will provade fellowships in 
the stud} and control of cancer 

Dr Sodand was a diplomate of medical radiology 
and electrologv', Universitj of Cambndge, England, 
a diplomate of tlie American Board of Radiologv , 
founder and former professor in the Department of 
Radiology. College of Medicme and Surgery, Um- 
versitj of Soutliem California, founder-member of 
the School of Medicme, Umversitj- of Soutlicm 
Cahforma, founder, past president, fellow (honor- 
arvO and medahst of tlie American College of Radiol- 
ogy^ ’ past president of the Amcncan Radium So- 


cittv , past jircsidcnt of tlic W^estem Division of 
the Amcncan Roentgen Rav Society, a fotmikr 
and past cliairman of the Section on Radiolog} of the 
Amcncan Medical Association, the Seebon on Radi 
nlion of tlic Cahfoniia Medical Assoaabon, and the 
Section on Radiology' of the Los Angeles Countv 
Medical Association He was a mernber of the 
Radiological Society of North Amenca and one of 
Its early presidents (191S) In recognitioa of his 
services to the Society and his numerous contriba 
tions to Radiologv, the IMav 1033 issue of that 
yoiimnl was dedicated to him, liononng his sixtieth 
birthday The list of his contnhubons to the litem 
turc appeanng there includes some 150 titles 
To recount, with even a bnef reference, Dr Soi 
land s outstanding actmties and achievements 
would require space not av'ailable here His mter 
est in medical organization work led him to attend 
many society meetings m this country and abroad, 
and his name was frequently found on scientific 
programs His attendance at national and inter 
national gatherings as a representative of the U S 
Navn began in 1915 (Lieut jg, MRC, USN) 
ond continued into A\'orld B'ar II (Captain, M.C 
A (S) U S N R ret act), constituting a duty which 
he performed with dignity and good fellowship 
Pausing to consider the great number of occasions 
in which he participated ov'cr so many years, m so 
many places, all requinng special preparation, m 
addition to Jus evtensive daily responsibihbes in 
medical radiology , we stand aghast It was obvaous 
to (hose of us who knew him more intimately’ how 
fully’ his wakeful moments yyere utilized, his mind 
was always active m a constructive way 

Dr Soiland was courageous, enthusiastic, and tire- 
less in all of the octivaties wath which he became 
identified It is gralifyang that be lived to see the , 
success of so many of his undertakings both in and 
out of the realm of medicine 
In the dev’elopment of radiology’ in North Amenca 
he played a significant role He was a leader in 
elevating it to a specialty’ of the first rank, ebmmat 
mg the imposters, and linking it solidly witli medical 
science within the medical profession His intimate 
companions and Jus associates in the Institute he 
founded had an affection for him which was nothing 
short of lov’c. He leav’es indelible memories of lov - 
alty and fnendhness with hosts of physicians in all 
divisions of medicme, here and throughout the 
w’orld Benjamin H Orndoff, M D 
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ANNOUNCEMENTS 


CVLII'ORNIA MhDIC\L \SSOCIATION 
srCllON R\D10L0GV 

1 he Ruchologienl SccUon of the Cahfonin Methral 
Atisociatioii Ins selected the folIoA\ing officers for 
the elision;; i ear Cordon G King, M D , of San 
rrancisco, Chainiian, D R MacCofl, MD, of 
Los Angeles, Sccretan 


FLORID V R\niOLOGIC\L SOCIETY 

Tlic rcccnlK elected officers of tlic Florida Radio- 
logical SocicU arc Charles M GraN , M D , of 
Tampa, President, James F Pitman, AI D , of Lake 
Cilv, Vice President , Dell, Jr, MD, of 

Games\nlle, Sccrelars 


RADIOLOGICAL SOCIETY OF NEIF JERSEY 

At the annua! meeting of the Radiological Socictj 
of Men Jerset, the following nerc elected to office 
Dr John Olpp, Englenood, President, Dr H R 
Bundle, Ashiir} Park. Vice-President, Dr IV H 
Seward, Orange, Sccretan , Dr R Pomeranz, 
Newark, Treasurer, Dr C B Hcnle, Newark, 
Councillor to the Radiological Socictr of New Jer- 
sej , Dr H J Perlbcrg, Jersc} Citj , Councillor to 
the American College of Radiologt 


PENNSYLVANIA RADIOLOGICAL SOCIETY 

The Tliirty-first Annual Electing of the Pcnns\l- 
vania Radiological Societ> was held m Readmg, 
Penna , on May 17 and IS The program included 
papers by Leslie H Osmond, M D , of Pittsburgh, 
George W Chamberlin, M D , of Readmg, Edith 
H Quimby, Sc D , of New York Cit) , E C Baker, 
MD, of Youngstown, Ohio, Zoe A Johnston, 
Md! of Pittsburgh, J L '«''cathenrax, MA, 
of Philadelphia, Bumll B Crohn, M D , of New 
York Cit) , Samuel G Henderson, MD , and Mel- 
vm Mejers, MD , of Pittsburgh, Ralph Bromer, 
MD of Bryn MawT, Robert P Barden, M D , of 
Philadelphia, Harold W Jacos, MD , of Pitts- 
burgh, and Louis A Milkman, M D , of Scranton 
The Rrmisylvafiic Joitrual oj Radiology issued on 
this occasion was dedicated to Dr Sidney Jam« 
Hawley "gentlenmn, scholar, author, saentet, 
n^t aiid musiaan’ Dr Hawley has recentlj 
Lv^d his connection with the Geisiager Memona 
Hospital, Danville, Penna , to return to the citj of 
his birth, Seattle, Vi^ash 

UTAH STATE RADIOLOGICAL SOCIETY 
W.. C..> 


President and Dr M Lowrj Allen, also of Salt LaLi 
Citv, Secretary-Treasurer Meetings are to be belt 
on the tliird Il^ednesdat m the folloinng months 
September, Not ember, Januar) , March, and kla} 

hUD-SUMMER RADIOLOGICAL 
CONFERENCE 

As announced m the Maj issue of RADiotoct, thi 
Rock) Mountain Radiological Societ) is resuming 
its Mid-Summer Radiological Conference, to beheld 
in Dentcr, Colo, Aug S-10, 194C The program 
committee is arrangmg an evcellent program, mih 
Dr John Camp, Dr William E Costolow. Ur Ross 
Golden, and Dr Dabne) Kerr as guest speakers. 
Radiologists and other phjsictans are urged to si 
tend 


RADIOLOGISTS HONORED 
BY STATE MEDICAL SOCIETIES 

Radiologists in general, and members of the 
Radiological Soaett of North Amenca m 
will be glad to hear of honors recentl) accorded to 
two of their number Dr Harold A ° 

Ottumwa, Iowa, a member of the Societ) since 
was elected president of the Iowa State 
Societ) at its annual coniention, April 19 i™ 
radiologists have the respect and esteem of th^ 
professional coUeagues is evidenced b) the fact tha 
Dr Spilman is the seventh member of the Ifwa A 
Ra) Club, the fifth member of the Radiological bo 
aely, the fourth Fellow of the Amencan College oi 
Radiolog)', and the third Diplomate of the AmOTcait 
Board of Radiolog) to receive the highest honor 
that Iowa physicians can award a colleague. 

A similar honor has been accorded Dr Edgar 
AIcNamec. of Cleveland, Ohio, who at the recem 
meeting of the Ohio State Medical Society assumw 
the presidency of that organization 

RADIO ISOTOPES 

FROM THE hlANHATTAN PROJECT 

A detailed announcement on the aiwlabihU 
preewremewt of pile-produced radio isotopes from 
the hlanhattan Project appears m the June 14 issue 
of Science 

Tables are included ginng pertinent data on 
characteristics and the quantities which ma) be 
made available of around 100 isotopes and isotopic 
mixtures For practical reasons isotopes with a 
half-hfe less than twelve hours are not considered for 
distribution Most of the isotopes are produced b) 
fission or (nj processes On!} four isotopes are 
produced b) the (n, p) process with sufficient >neld 
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for distribution Other processes are either not 
sufSaentl)' productive or do not occur 

The article emphasizes that (1) present piles were 
not designed for tracer and therapeutic isotope pro- 
duction, (2) waste plutomum process solutions are 
not a feasible source for separated fission isotopes, 
(3) routine production methods and facilities are not 
)et developed for most isotopes, (4) isotopes uhich 
can now be made available are onlj' experimental 
lots resultmg from research and development pro- 
ceedmgs, (5) techmcal problems mvolved m the ir- 
radiation and processmg of essential materials have 
been and will contmue to be responsible for the delay 
m makmg certam isotopes available by routme pro- 
ducbon 

AUocataon and distribution wdl be effected on the 
basis of the general poliaes, as well as on recom- 
mendabons regardmg specific apphcations, made by 
well qualified advisor)' groups nommated for Man- 
hattan District appomtment by the National Acad- 
emy of Sciences Charges will be made for materials 
and services on the basis of “out-of-pocket” opera- 
bonal expenses to the Government necessitated by 


the non-project production and service program 
Costs for construcbon or rental of major plant facili- 
ties and expenses of research and development on 
isotope production will be assumed by the Project 
All correspondence concemmg radio isotope pro- 
curement should be addressed to the Isotopes 
Branch, Research Division, Manhattan District, 
P O Box E, Oak Ridge, Tennessee Reference to the 
onginal article for pertment details is recommended 
before the insbtubon of mquines or requests 

AMERICAN CONGRESS OF PHYSICAL 
MEDICINE 

The Amencan Congress of Physical Medicme 
will hold its Twenty-fourth Annual Scienbfic and 
Chmcal Session September 4-7, inclusive, at the 
Hotel Pennsylvania m New York In addition to 
the scienbfic sessions, the annual instrucbon courses 
wdl be held Sept 4, 5, and 6 Further informabon 
may be obtamed from the Amencan Congress of 
Physical Medicme, 30 North Michigan Ave , Chi- 
cago 2, 111 





RADIOLOGICAL SOCIETIES OF NORTH AMERICA 


Editor's Note — ^^VIlI sccrctancs of societies please co- 
operate bj sending information to Howard P Doub, 
M D , Editor, Henrj Ford Hospital, Detroit 2, Mieli 

UNITED STATES 

Radiological Society of North A mertca — Secretary, V S 
Childs,M D ,C07Medical ArtsBldg ,SjTnciisc2,N Y 
Ameriean Roentgen Roy Society — Secretary, Harold 
Dabney Kerr, Jvl D , loa a Citj , Iowa 
American College of Radiology — Secretary, Mac F 
Cahal, 20 N Wackcr Dr , Chicago G, IH 
Section on Radiology, American Medical Association — 
Secretary, V V Portmann, M D, CIci eland Clmic, 
Clcvdaiid 0, Ohio 

ARKANSAS 


Illinois Radiological Soaely — Secretary-Treasurer, WS- 
liam DeHollandcr, M D , St Johns’ Hospital, Spnng 
field Mectmgs quarterly by announcement 
Ittinois Stale Medical SociAy, Section on Rodieloii— 
Secretary, Frank S Hussey, M D , 250 East Supencr 
St , Chicago II 

INDIANA 

The Indiana Roentgen Society — Secretary-Treasum, 
J A Campbell, M D , Indiana University Hospitab, 
Indianapolis 7 Annual meeting in May 

IOWA 

The imea X-ray Club — Secretary, Arthur IV Ershne, 
M D , 320 Higlcy Building, Cedar Rapids Mteh 
during annual session of Iowa State Afedical Society 


Arkansas Radiological Society — Secretary, Fred Hanics, 
AID. Pine Bluff Meets cicry three months and 
annually at meeting ol Slate Medical Socicl> 

CALIFORNIA 


KENTOCKr 

Kentucky Radiological Society — Secretory Trtasurer, 
Sidney E Johnson, M D , 301 W Chestnut St , Loais- 


Caltforttta Medical Association, Section on Radiology — 
Secretary, D R MacCoIl, M D 2007 Whkiiirc Blvd . 
Los Angeles I 

Los Angeles Coiinlv Medical Assoeialion. Radiological 
Section — SecTctaT\, Uoj \V Johnson. M D , 1*107 South 
Hope St . Los Angeles Me^els second Wediiesdai of 
eacii month at Count) Soeiet) Building 
Pacific Roentgen Society — Secretary L Henry Garland, 
MD, -ISO Sutter St, San Francisco S Meets an- 
nual!) inth Califoniia Medical Association 
San Diego Roentgen Society — Secretary, R F Nichatis, 
MD 1831 Fourth A\c., San Diego. Cnlif Meets 
first Wednesday of each month 

San Francisco Radiological Society — Secretary, Joseph 
Levitm, M D , 510 Sutter St , San Francisco 2 Meets 
monthly on the third Thursday at 7 45 p m , first six 
mouths of the year in Lane Hall, Stanford University 
Hospital, and second si\ months in Toland Hall, Uni- 
versity' of California Hospital 

COLORADO 

Denver Radiological Club — Secretary, A Page Jackson, 
Jr , M D , 304 Republic Bldg , Denver 2 M^tmgs 
third Fnday of each montli, Denver Athletic Club 


CONNECTICUT 

Connecticiit State Medical Society, SeAionon Rfidiology 

Secretary, Max Chman, M D , 242 Tmrabull St , 

Hartford 3 MecUngs bimonthly, second Thursday 

FLORIDA 

Florida Radiological Society — Secretory-Tr^iir^ 
M«ey Dell. Jr , M D , 333 West Mam St , S . Gaines- 
ville. 

GEORGIA 


LOUISIANA 

Louisiana Radiological Society Secretary Trea^a, 
Johnson R Anderson, M D , North Louisians 
tanum. Sbreieport Aiccts annually at same time as 
Stale Medical Socict) 

Orleans Parish Radiological Society Sccrelaiy, Jo^ 
V Schlosscr, MD, Clianty Hospital of Loum^, 
New Orleans 13 Meets first Tuesday of each taontii 

Shreveport Radiological Club —Secretary. 

Jones, M D , 2022 Greenwood Road Meets monthly 

September to May, third Wednesday, 7 30P.M 

MARYLAND 

Baltimore City Medical Society, Ro/iologmlSedm- 
Secretary. Chiles N Davidson. M D , lOl West Read 
St , Baltimore 1 


MICHIGAN 

Detroit X-ray and Radium Society — Cecretary-Treasu^, 
E R Witwer. M D . Harper Hospital, Detrmt 1 atm 

mgsfirstTTmisday of each month from October to i 

at Wayne County Aledical Society club rooms 
MUTNESOTA 

Minnesota Radiological Society — Secretary, X ^ “ 

Strom, M D , Minneapolis General Hospital, hivane 
apohs 20 Aleetmgs quarterly 

MISSOURI 

Radiological Society of Greater Kansas City Ceefda^ 
John W Walker. M D , 306 E 32th St., Kansas t-ity. 
Mo Aleetmgs last Fnday of each month 
St Louts Society of Radiologists — Secretary, Edmn 
Ernst, M D , 100 Beaumont Medical Bldg Meets on 
fourth Wednesday of each month, October to May 


^ rtndiolorical Society —Secretary-Treasurer, 

aJk U D , 478 Peachtree St, N E , At- 
nSte m November and at the annual meet- 
ing of State Medical Association 
HXIKOIS 


NEBRASKA 

Nebrasta Radiological Society — Secrelary-TrMSurer 
Donald H Breit, M D , University of Nebraska -Hos 
pita], Omaha 6 Meetings third Wednesday of eacn 
month at D P.si m either Omaha or Lincoln 


i«ago Men 


SO 


NEW ENGLAND 

iVea> England Roentgen Ray Society — Secretary Treas 
urer, George Levene, M D , Massachusetts Memonat 
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Hospitals, Boston, Mass Meets monthly on third 
Friday at Boston Medical Library 

NEW HAMPSHIRE 

New Hampshire Roentgen Society — Secretary-Treasurer, 
Richard C Batt, M D , St Lotus Hospital, Berhn 


NEW JERSEY 

Radiological Society of New Jersey — Secretary, W H 
Seward, M D , Orange MemonaJ Hospital, Orange 
Meetings at Atlantic City at time of State Medical 
Soaety and rmdwinter in Newark as called 

NEW YORK 

Associated Radiologists of New York, Inc — Secretary, 
William J Francis, M D , East Rockaway, L I 
Brooklyn Roentgen Ray Soaety — Secretary-Treasurer, 
Abraham H Levy, M D , 1354 Carroll St , Bkljm 13 
Meets fourth Tuesday of every month, October to April 
Buffalo Radiological Society — Secretary-Treasurer, 

Mano C Gian, M D , 610 Magara St., Buffalo 1 
Meetmgs second Monday evemng each month, Octo- 
ber to May, mclusive. 

Central New York Roentgen Society — Secretary-Treas- 
urer, Carlton F Potter, M D , 425 Waverly Ave , Sjra- 
cuse 10 Meetmgs in January, May, and Octob^ 

Long Island Radiological Society — Secretary, Marcus 
Wiener, M D , 1430 48th St , Brooklyn 19 Meetings 
fourth Thursday evenmg each month at Kmgs County 
Medical Bldg 

New York Roentgen Society — Secretary, Wm Snow, 
M D , 941 Park Ave , New York 28 
Rochester Roentgen-Ray Society — Secretary, Murray P 
George, M D , 260 Crittenden Blvd , Rochester 7 
Meets at Strong Memorial Hospital, third Monday, 
September through May 

NORTH CAROLINA 

^diologtcal Society of North Carolina — Secretary- 
Treasurer, Major I Flemmg, M D , 404 Falls Road, 
Rocky Mount Meets m May and October 

NORTH DAKOTA 

North Dakota Radiological Society — Secretary, Charles 
Heilman, M D , 1338 Second St , N , Fargo 

OHIO 

Ohio Radiological Society — Secretary, Henry Snow, 
M D , 1061 Reibold Bldg , Dayton 2 Next meetmg at 
annual meeting of the Ohio State Medical Assomation 
Oeveland Radiological Society — Secretary-Treasurer, 
t^oll C Dundon, M D , 11311 Shaker Blvd , Cleve- 
land 4 Meetings at 6 30 P M on fourth Monday of 
nach month from October to April, inclusive. 

^dialogical Society of the Academy of Medicine (Cm- 
®“nati Roentgenologists) — Secretary-Treasurer, Sam- 
uel Brown, M D , 707 Race St , Cmcinnati 2 Meet- 
ings held third Tuesday of each month 

PENNSYLVANIA 

Pennsyl^tiia Radiological Society — Secretary-Treasurer, 
L E Wurster, M D , 416 Pine St , ivniamsport 8 
Phitadelphia Roentgen Ray Society — Secretary, Calvin 
otewart, M D , Jefferson Hospital, Philaddphia 7 
niMk first Tliursdaj of each month at 8 00 P M , from 
'^toiler to May in Thomson Hall, 21 S 22d St. 

^’’‘"'scn Societi — Secretary-Treasurer, Les- 
>er .M j Freedman MD 4800 Friendship Aie, 


Pittsburgh 24 Meets second Wednesday of each 
month at 6 30 pm , October to May, inclusive 

ROCKY MOUNTAIN STATES 

Rocky Mountain Radiological Society — Secretary, A M 
Popma, M D , 220 N First St , Boise, Idaho 

SOUTH CAROLINA 

South Carolina X-ray Society — Secretary-Treasurer, 
Robert B Taft, M D , 103 Rutltdge Ave , Charleston 16 

TENNESSEE 

Memphis Roentgen Club — Chairmanship rotates 

raontidy in alphabetical order Meetmgs second Tues- 
day of each month at University Center 
Tennessee Radiological Society — Secretary-Treasurer, 
J Marsh Fr&-e, M D , 707 Walnut St , Chattanooga 
Meets annually with State Medical Society in April 

TEXAS 

Dallas-Fort Worth Roentgen Study Club — Secretary, 
X R Hyde, M D , Medical Arts Bldg , Fort Worth 2 
Meetmgs on third Monday of each month, m Dallas m 
the odd months and m Fort Worth m the even months 
Texas Radiological Society -—Secretary-Treasurer, R 
P O’Bannon, M D , 660 Fifth Ave., FmTh Worth 4 

UTAH 

Utah State Radiological Society — Secretary-Treasurer, 
M Lowry Allen, M D , Judge Bldg , Salt Lake City 1 
Meets third Wednesday, January, March, May, &p- 
tember, November 

VIRGINIA 

Virginia Radiological Society — Secretary, E Latan 
Flanagan, M D , 215 Medical Arts Bldg , Richmond 19 

WASHINGTON 

Washington State Radiological Society — Secretary-Treas- 
urer, Thomas Carlile, M D , 1116 Terry Ave , Seattle 
Meetmgs fourth Monday of each month, October 
through May, at College Club, Seattle 

WISCONSIN 

Milwaukee Roentgen Ray Society — Secretary-Treasurer, 
C A H Fortier, M D , 231 W Wisconsm Ave., Mil- 
waukee 3 Meets monthly on second Monday at the 
University Club 

Radiological Section of the Wisconsin State Medical 
Society — Secretary, S R. Beatty, M D , 186 Hazel St , 
Oshkosh Two-day annual meetmg m May and one 
day m connection with annual meetmg of State Medical 
Somety m September 

University of Wisconsin Radiological Conference — 
Meets first and third Thursdays 4 to 6 pm , September 
to May, mclusive. Room 301, Service Memorial Insti- 
tute, 426 N Charter SL, Madison 6 

CANADA 

Canadian Association of Radiologists — Honorary Secre- 
tary-Treasurer, J W McKay, M D , 1620 Cedar Ave 
Montreal ’ 

La Sociite Canadienne-Fransaise d’FJectrologie el de 
Radtologte MHicales — General Secretary, Ongfine Du- 
fresne, M D , InsUtut du Radium, Montreal Meets 
on third Saturday of each month 


CUBA 

Sociedad de Radiologta y Fisioterapia de Cuba — Offices 
m Hospital Mercedes, Havana Meets monthlj 
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While cavities can be obUterated by thoracoplasty, the 
bronchiectasis remains This may or may not give 
nse to a persistently positive sputum, but why some 
patients with extensive residual bronchiectasis have 
tubercle bacilh in the sputum and others do not is 
unknown The only type of case that seems satis- 
factory for thoracoplasty is the one with a relatively 
early apical cavity Here there may be no demonstrable 
bronchiectasis In all others the success or failure of 
the procedure is completely unpredictable In the first 
part ot tbe paper a group of successful cases is reported 
It is shown by bronchography that, even m these, 
persistent and often widespread bronchiectasis may be 
present and that a large amount of previously healthy 
lung must frequently be sacrificed in order to arrest 
the disease L 'W Paiil, M D 


The Chest X-Ray in War Tune Industrial Examina- 
tions WiUiam L Bonnet J M Soc New Jersey 42 
253-261, August 1945 

The importance of roentgen studies of the chest in 
pre-employment examinations for industrial groups is 
agam emphasixed The author sets forth the advan- 
tages of the photoroentgen method and gives the techni- 
cal factors and processing procedure in some detail 
Stereoscopic 4 by 5 mch films made with a rotatmg 
anode tul^ and a gnd were found to give a high degree 
of diagnostic accuracy 
Patients are classified as follows 
Cl<tts A Employable and not requiring x-ray re- 
check This group includes cases of arrested minimal 
tuberculosis, thoracic deformitie*, nb deformities, cer- 
vical ribs, spinal deformities, eventration ot the dia- 
phragm, foreign bodies, dextrocardia enlarged heart, 
aneurysm, azygos lobe, emphysema, and calcified 
pleura. 

Cfoji B Employable pending x-ray and/or cbnical 
techeck Under this head are cases with apical cxipping 
With underlying parenchymal lesion, minimal exudative 
lubercmlaus lesions, minimal to moderate fibro-produc- 
five tuberculous lesions, fibroUc tuberculous lesions, 
suuie pneumothoraces (if under care of family doctor), 
incompletely resolved virus pneumonia, hdar adenop- 
athy, tumors, effusion, generalized fibrosis, bronchitis, 
pleurisy, thoracoplasty , and pneumoconiosis 
Class C Not employable This group includes those 
With cavitation or other evidence of active tuberculosis, 
tuberculous effusion, pneumothoraces not in Class B, 
oleothoraces, and cases m Class B found unstable on 
additional examinations 

[This appears to the abstractor to be a very liberal 
classification of employable personnel, probably justi- 
fied dunng wartime and with, the special faciUties 
available at the author's installation for using the 
scrv iccs of the partially incapacitated ] 

Approximately 20,000 chest radiographs were made 
bj photoroentgen methods m less than a year Over 95 
per cent of all those receiving pre-employment exami- 
nations were immediately put in Class A About 4 per 
rtnt were put m Class B, and 0B4 per cent in Class C 
The corresponding figures in a survey, on a voluntary 
oasis, of cmplojcd personnel were 00 per cent, 9 per 
and 0 t^G per cont 

Included m this article is an excellent rex icv. of the 
agnostic features ot the vanous stages and types of 
ubcrctdosis extensile differential diagnostic 

Br;iiXAmiS Kalaijian MU 


Ulcerative Tracheobronchitis FoUowmg Atypical 
Pnenmoiua. Report of Cases. Earle B Kay Arch 
Int Med 76 93-101, August 1046 

Twenty -nme of 150 patients exammed htonchoscopit- 
aUy at an Army hospital during the first six months of 
1944 were found to have ulcerative lesions of the tra- 
cheobronchial tree. In 6 patients the lesions were 
secondary to tuberculosis, m 4, to bronchiectasis, and 
in 3 they xvere associated with pulmonary abscesses 
One patient had blastomycosis and one Boer's sarcoid, 
m 6, the cause of the lesions could not be determined 
In the other 9 cases, the ulcerative tracheobronchitis 
appeared to be secondary to previous attacks cf atyp- 
ical pneumonia, and it is mth these cases that this 
paper is primarily concerned 

Ulcerative tracheohronchitis associated with atypical 
(vital) pneumonia may be mdistinguishable brtmeho- 
scopically from similar superficial ulcerations due to 
BoecL’s sarcoid, from the chronic infective granulomas, 
and from the bronchomycoses Early or superficial 
ulcerative tuberculous tracheobronchitis most closely 
simulates the ulcerations following atypical pneumoma, 
although it tends to be even more chrome and resistant 
to therapy Laboratory studies m these diseases, how- 
ever, uEuallj estahUsh the diagnosis 

Four cases of tracheobronchitis secondary to atypical 
pneumoma are presented in detail These are char- 
acteristic of the group as a whole and illustrate the 
various clinical, roentgenographic, and bronchoscopic 
aspects Each ot the patients had two to four previous 
episodes of atypical pneumoma, aU fcUowed b> chronic 
productive bronchitis and general debility Hemopty- 
sis occurted in three patients The first case illustrates 
migratory atypical pneumonia followed by bilateral 
ulcerative tracheobronchitis, with bronchographic evi- 
dence of cyhtidnc bronchial dilatation The second 
case is similar but emphasizes atelectasis The third 
case was compheated by bronchostenosis and obstruc- 
tive emphj’sema In the fourth, there was ulcerative 
bronchitis with no roentgenogiapfaic evidence of pul- 
monary residua 

The treatment of ulcerative tracheobronchitis due to 
atypical pneumonia is discussed Roentgenograms are 
reproduced 

Measles-Pneumonia (with a Note on the Giant 
Cells of Measlea) George Milles Am J Clin Path 
15 834-338, August 1946 

Pneumoma occurs so commonly in measles and as 
sumes such a characteristic form that it should be looked 
upon as an integral part of the disease rather than as a 
more or less accidental comphcatioti The pulmonary 
lesion of measles results from e.\tenston of the lesion ot 
the mucous membrane along the bronchial tree to the 
finer ramifications The partial obstruction of tbe 
smaller passages by desquamated epithelium and mucus 
leads to conversion ot the process from a catarrhal in- 
flammation, chnractenstic of the larger air passages, to 
a purulent process Extension into the peribronchiolar 
tissues and into the neighbormg alveoli results in a 
bronchopneumonia, which may be disseminated and 
discrete or may become confluent In either instance 
the pneumonia is specific if one may interpret the pres- 
ence of even a rare Alagna giant cell, with its bare ag- 
glomeration of eight or more nuclei, as specific for 
measles The roentgenogram of the disseminated proc- 
ess IS not unlike that obtained m miliarj tuberculosis 
or, rarelx . in atypical pneumonia 
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THE HEAD AND NECK 

Radiology of "War Injuries Part V War Wounds 
of the Orbit and Eyeball D B McGngor and Ene 
Samuel Bnt. J Radiol IS 2S4-290, September 1W5 
In half of a series of GOO orbital uijuncs sustained m 
battle, rntra ocular foreign bodies ircrc found to be 
present, 50 per cent of these were demonstrable radio 
graphically 

In no field is greater accuracy required than in the 
study of injuries cl the orbit A prehrauiary examma- 
tion should be made to determine nhether or not a 
foreign body is present Tins i« usually done inth a 
postcro antenor and a lateral neii Non screen films 
lias e the odi antage of affording greater detail, inth less 
likelihood of extraneous shadoirs, but tbe greater ex- 
posure time increases the chances of motion, lulh con- 
sequent blurring of the foreign-body shadon In 
general, films made nit)i good clean screens arc prefer- 
able If a foreign body is present, it is adnsable to 
make further films mth the eye in various positions, 
lootmg up and looking doivn The direction and degree 
of shift of the shadon of the foreign body mil indicate 
in what portion of the eyeball it lies 
Iso entirely satisfactory method of localization has 
been norked out \\ ith foreign bodies near the penph- 


tlic zygomatic processes of the temporal bones, occur 
nng in a grandparent, mother, and daughter. Me 
recorded The ancestral history of these patients sng 
gests that the defect lias hereditary and that the trait 
IS a dominant o,ic Roentgenograms and photographs 
are reproduced 

Deafness mth Undeveloped Mastoid and NomuS 
Tympanic Membrane Fordyce Johnson Arch Oto- 
laryng 42 174-177, September 1945 

Dunng the examination of Army personnel for hear 
ing defects, a number of men rvere seen mth deafness 
of varyniig degrees, of undetermined cause, mth nonnal 
external ear, ear canal, and ear drum Roentgenog 
raphy m these cases showed underdeveloped or 
vcloped mastoids on the affected side. It is believed 
that this condition is the result of an infectious process 
dunng the developmental penod of the mastoid. Three 
cases are presented 

The author concludes that deafness dating from 
early childhood m the presence of a normal tympanic 
membrane should be checked by roentgenograms of tbi 
mastoid 

THE CHEST 


cry', an accuracy of 0 5 mm is desirable The lim- 
bus ring method and the equalonal nng method haxe 
the disadxTintagc of possible trauma to an already in- 
jured ejeand Uieydonotadequalelj take into considera- 
tion projection errors McOngor’s spectacle method 
has the advantage tliat it may be used, in patients 
confined to bed It is, furthermore, mathcmaticallj 
accurate The mam disadvantage is that for the in- 
expcncnced it involves the technical difficulties inci- 
dent to a high degree of accuracy The ' false-eye" 
method accurately localizes the foreign body, but exact 
posiUomng IS difficult and a good stereoscopic sense is 
necessary 

Injuries of the orbital region may be classified as 
(a) mounds affecting the globe, inth and mthout radio- 
logical demonstration of foreign bodies, (i>) wounds 
involving tbe bony orbit, mcludmg fractures due to 
gunshot mounds and closed fractures 

The bizarre fractures produced by high-velocity mis- 
siles m tbe long bones may be reproduced m the orbital 
malls Any type of fracture may be found Fractures 
mv olving rile roof of the orbit are frequently assoaated 
with fractures of the base of the skull Fractures of the 
medial wall generally mvolve the orbital plate of the 
ethmoid, while fractures of the lateral mall and the 
base are often associated with fractures of the facial 
bones The importance of fractures of the floor of the 
orbit, from an ocular standpomt, lies m the possible 
displacement of the globe, with resulting diplopia 

SvDNBX J Haw oey M D 


Family Histones m Tuberculosis, S E Sunpwe 
Am Rev Tuberc 52 231-247, September 1945 
Exammatton of contacts offers an interesting and 
profitable method of discov'enng new cases of pal 
monary tuberculosis The results of such a study m 
fiv c groups of famUies are presented The first group 
consisted of a smgle family m which tuberculosis in 
volved one person m each of three succeeding genera 
tions In the second group, a family consisting of 25 
members, the history of tuberculosis could be traced 
for eighteen jeers The disease apparently remained 
limited to the family at which 14 members showed m 
fection either by positive ifanfoux reactions or actire 
tuberculosis In the third group there mas inv'olvement 
of two families unrelated except through contact of one 
individual m the first with a member of the second 
In tbe fourth group the disease had spread beyond the 
confines of a family group by direct contact with others 
The last group mas the most complex of all nme faffli 
lies bemg involved, five of them related by mamasa 
and four only by contact with some of tbe first five 
The report emphasizes tbe difficulties, not in getting 
the contacts to tbe cbmc, but rather in persusdmg 
patients with neirlj discovered cases to accept Sana 
tonum care f- W Paui. M D 

SroatAograpby m Pulmonaiy Tuberculosis Tho- 
racoplasty B A Dormer J Knedlander, and F J 
Wiles Am Rev Tuberc 52 145-154, 25S-263, 


August and September 1946 


Svmmetnc Defects m the Bower Lids Associated 
with AhnormabtieB of the Zygomatic Proc^es of tte 
Temporal Bones. Irvmg H 

honey, and Mabel Lee Pnee Arch Ophth 34 210- 
of lid. -nil ti'idencc of abMoo, of 


As part of a series on bronchography m tuberculosis, 
the two-part article listed abate deals with the uses 
and value of lodized-od studies before and after thoraeo- 
plasty' In the authors’ e.rpeneoce, the results of 
thoracoplasty are unpredictable. This is chieflj' doe 
to the fact that bronchial block and bronchiectasis ore 
almost alwayspresent even in ear/y stages of tuberculosis 
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results achieved by adequate operations on the pul- 
monary abscess, as well as on the complicatmg em- 
pyema which IS often present, provide an additional 
mcentive to establish the diagnosis of shut-o5 putrid 
pulmonary abscess 

Interlobar Effusion Associated with Congestive 
Heart Failure S Boharas and Leo H Cnep Ann 
Int Med 23 426-431, September 1945 
A case is recorded to illustrate the unusual findmg of 
mterlobar effusion m congestive heart failure unassoci- 
ated with fluid m the pleural cavity Only 14 such in- 
stances were found in a review of the hteratiue Nec- 
ropsy m several of the reported cases showed that fluid 
collected m the mterlobar space either because of local 
adhesions or an adhesive pleurisy which obhterated the 
entue pleural cavity with the exception of the small 
space between the lobes of the lung The cause of the 
adhesions m one case ivas a healed tuberculous lesion, 
m the others it was unknown 
Interlobar effusion may be associated with any type 
of cardiac disease, the prerequisites bemg congestive 
heart failure and an antecedent adhesive pleurisy 
Chnically, there are no significant signs or symptoms 
Diagnosis, therefore, rests upon the characteristic roent- 
gen shadow The site of the effusion determines the 
location of the shadow, and its size and shape depend 
upon the amount of fluid present and the degree of 
compression of the adjacent lung Interlobar effusion 
usually causes a dense, sharply demarcated, homogene- 
ous shadow It may be round, oval, spindle-, wedge-, 
or band-shaped The margins are sharp unless there is 
thickemng of the adjacent pleura or disease in the ad- 
jacent lung 

The roentgen shadow of mterlobar effusion may 
simulate the appearance of mterlobar empyema or of 
bronchiogenic carcmoma, metastatic neoplasm, pul- 
monary mfarction, pneumonia, gumma, or a localized 
caseating lesion situated in the region of the mterlobar 
septum The differential diagnosis will depend upon 
(1) the general chnical picture, (2) careful roentgen 
examination, and (3) response to therapy A lateral 
view of the chest may be necessary m differentiating 
an intrapulmonaiy lesion from mterlobar effusion 
Interlobar effusion due to heart failure wnll di mmis h or 
disappear shortly after the admmistration of a mer- 
curial diuretic or an adequate amount of digitahs 
The shadow is hkely to reappear with the reaccumula- 
tion of fluid in the body 

Stephen N Tager M D 


Spontaneous Hemopneumothorax Report of a Case 
Occnmng m a Soldier John Franklin Ann Int 
Med 23 437-141, September 1945 
The apparent ranty of spontaneous hemopneumo- 
thorax led the author to report the followmg case 
The patient was a 23-year-old soldier, complainmg 
of severe right upper abdominal and right anterior chest 
pain which radiated to the right shoulder Chest 


rocntgciiograms made on induction, a year before, were 
reported clear The temperature on admission was 
100°, pulse 110, respirations 30, blood pressure 90/70 
rnm Hg The skin was a sallow jellow color, and the 
mucous membranes were pale Respirations were 
rapid, labored, and sliallow,and the patient held his 
right side as he breathed There was no cough In the 
upright position, flatness to percussion was present 


from the eighth nb downward posteriorly on the right 
Breath sounds and vocal and tactile fremitus were 
absent over the entire right chest 

A chest roentgenogram confirmed the climcal im- 
pression of a hydropneumothorax A complete collapse 
of the nght lung, with a fluid level approximatmg the 
eighth nb posteriorly, was demonstrated The trachea 
and heart were displaced to the left, and hemfation of 
the mediastinum had occurred A diagnostic thoracen- 
tesis resulted m the removal of air and blood under 
pressure Approximately 700 c c of aur were removed 
and 26 c c of blood with a red cell count of 3,160,000 
and a white cell count of 6,900 With the remoxml of 
air from the right chest, the patient experienced im- 
mediate rehef of respiratory distress, and a noticeable 
shift of the mediastinum toward the rmdlme occurred 
On alternate days beginnmg on the third hospital 
day, four subsequent thoracenteses were performed, 
with removal of a total of 2,700 c c of grossly bloody 
fluid showmg a decreasing red cell count from 3,160,000 
to 510,000 and a nsmg relative eosmophil count from 
18 per cent to 43 per cent The fluid white cell count 
never rose above 9,850 In each instance the flmd ob- 
tained was sterile Search for acid-fast bacilh was 
made and none was found 

Serial chest roentgenograms showed a decreasmg 
fluid level and progressive re-expansion of the right 
lung The lung at the last examination had entirely 
re-expanded, the costophremc angles were clear, and 
there were no parenchymal changes to suggest pul- 
monary tuberculosis 

Although the equihbnum of mcreased pleural pres- 
sure and lowered blood pressure is probably effective 
m controlhng bleedmg, the respuatory embarrassment 
and incipient circulatory collapse occasioned by the 
acute and massive loss of blood m this case, plus the 
marked mediastinal displacement, forced the author to 
reUeve the pleural tension and replace the blood loss 
It IS difficult to estimate accurately the acute blood 
loss As the patient’s body weight was about 57 kg , 
the loss was probably m excess of 30 per cent of the 
total blood volume, which is considered the limit 
beyond which the physiologic mechanisms of replace- 
ment fad At the time of the first thoracentesis no 
climcal or roentgenographic evidence of continued 
bleedmg uas present 

This case falls mto the category of those variants in 
the chnical picture of hemopneumothorax in which the 
signs and symptoms are referred to the abdomen 
Right upper quadrant pain and tenderness, radiation 
of pain to the right shoulder, nausea and vomitmg, and 
the yellow pallor suggestive of icterus were confusing 
features 

The pathogenesis of the hemopneumothorax w as not 
determined No evidence of tuberculosis could be 
fotmd The presence of ruptured emphysematous blebs 
has been observed in several cases ahich have come to 
the autopsy table, and pleural bullae also hax'e been 
demonstrated radiologically These constitute a readj 
source for the escape of air into the pleural cavity and 
one needs but postulate the presence of a valve vesicle 
to explain a tension pneumothorax The source of the 
bleeding may iiell be from the ruptured \esicle itself 
as these bullae are nchly vascularized A more likely 
possibility is that bleeding results from an adhesion 
tom by the traction of the collapsing lung 

Stephen N Tager, M D 
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T«o cases of measles pneumonia in adults, with 
roentgen and necropsy findings, arc presented 


Coccidioidomycosis m Southern CahfomJa Report 
of a New Endemic Area with a Review of 100 Cases 
Forrest M Wllctt and Alvin Weiss Ann Int Med 
23 349-375, Septcmlicr 1945 
The authors report a series of 100 hospitalized cases 
of pulnionarj coccidioidomjcosis from a neu endemic 
area in Southern Cnhfoniia, a roughly triangular desert 
region hounded bj Needles and Banning, Calif , and 
Yuma, Anr The iiaticnts kctc soldiers nho had been 
assigned to tins area and «crc about equally divided 
betiieen the iiliite and black races Tlic disease iias 
found to be of greater seientj in the colored group 
The authors discuss in rather full detail the lainous 
phases of coccidioidomjcosis ns obsened in this senes 
and report several illustrative cases, including one inth 
aulopsj findings Roeiitgcnographic findings iierc of 
great value both in diagnosis and in following the course 
of the disease For these, reference is made to the papers 
of Carter (see Radiologj 38 G49, 1942) and others 


Primary Bronchopulmonary Aspergillosis, an Occupa- 
tional Disease George C Coc Ann Int Med 23 
423-425, September 1045 

A case of pnmorj bronchopulmonary aspergillosis is 
reported, believed to be the first m the history' of tins 
country to come before Uie Industrial Commission of a 


fumigoliis is the most common offender in mfecboasd 
the bronchopulmonary' tissue The pnnapal factor 
in the pathogenesis of the disease seems to be exposure 
to repeated massive doses la such instances, the 
condition may be primary' without any preceding pul- 
monary disease SpepkevN Tagek,MD 


Putnd Pulmonary Abscess Without Foul Sputum 
(Shut-off Pulmonary Abscess) Daniel Stats and 
Harold Neuhof Arch Int Med 76 154-160, Sep- 
tember J945 

The early appearance of fetid sputum establishes the 
diagnosis in about 95 per cent of cases of acute putnd 
pulmonary abscess In the remaining 5 per cent, foul 
sputum either does not appear at all or is found nmeh 
later than usual, presumably because of occlusion of the 
communicating bronchus as the result of an mflam 
matory reaction On the basis of this assumed mech 
anism, the tenn shut-off pulmonary abscess seems 
appropnate for such eases Absence of drauiast 
through the bronclnal tree favors spread of the abscess 
to the pleura Pain in the chest is a more frequent and 
persistent sj'mptora in these cases than in draining pul 
monary abscesses It is often apoplectiform m sudden 
ness and seventy and is incapaatatmg Once estab- 
hshed, it tends to persist for days or weeks Cough and 
expectoration are mmiraal or absent Physical ei 
nmmation is not of deasive diagnostic assistance. 

The densities and rarefactions seen on the roentgeno- 
gram m cases of shut off abscess may be difficult to 


sovereign state and to be declared an occupational dis- 
ease, legallj compensable 

The patient was a man of 47, with sy'mptoms of ten 
years’ duration — cough, dyspnea, and weakness The 
cough had always been productive, occasionally of a 
black, streaked sputum, but had never been associated 
with hemoptysis The patient had been employed at 
the Union Stock Yards, in vary mg capacities, for ap- 
proximately twenty years His work at all times 
brought him into intimate and prolonged contact with 
animals and inth heavy concentrations of dust, in- 
cluding that of hay, gram, corn, and straw 

A florid cyanosis and audible rhonchi were evident at 
least 5 feet from the patient The superficial veins of 
the anterior thorax were prominent, and a bilateral 
respiratory lag was noted The heart was not enlarged, 
blood pressure was 115 mm Hg systolic and 80 mm 
diastobc, pulse 110 per minute 
Roentgen examination of the lungs showed emphy- 
sema vnth increased pulmonary linear stnations es- 
pecially on the left side, adhesions of the left diaphragm 
near the cardiac apex, pleural thickening in the upper 
chest on both sides, espeaaUy the left, and massive 
lung root shadows, especially on the right 

Sputum examination and cultures were made and a 
typical Aspergillus fiimigatus was isolated The tuber- 
culin patch test was definitely posiuve and a scratch 
test for Aspergillus funngalus was questionably posi- 
tivc 

The history, physical examination, and roentgen-ray 
study were indicative of a far-advanced pulmonary 
fibrotic condition with pleural and bronchial mvolve- 


' Mrfds of the genus Aspergillus are regular mhatetants 
f Md and are frequently isolated from ce^ products, 

emg mmgled with grams, seeds, and flour Asperguius 


interpret They are of no aid in differentiating between 
a putnd and a non-putnd infection \\'hen the pul 
monary lesion is small, its roentgenographic counter^ 
part IS relatively insignificant In one of the authors 
cases nothing more than a small area of pulmonaiy 
infiltration ivas observed In another, in which a large 
abscess was subsequently demonstrated, an extensive 
subapical density' inth the charactenstics of a tuber 
culous or neoplastic infiltration was seen A fluid level 
in an abscess cavity usually means a fairly free com 
munication with a bronchus In most cases of shut-oo 
abscess, the comphcating pleural involvement obscures 
or modifies the pulmonary shadow to such a degree that 
it becomes unrecogmrable in the films The familiar 
shadows of a localized or total pleural effusion of 
hydropneumothorax may be seen The presence of 
multiple fluid levels usually means a loculated pyo- 
pneumothorax The roentgen picture in cases of infra 
pulmonarj' or interlobar pyopneumothorax is often 
difficult to interpret In such instances the general 
impression is that of a large pulmonary abscess with a 
fluid level In all cases of suspected putnd pulmonary 
infection lateral and oblique views of the thorax should 
be made Occasionally sectional roentgenograms are 
necessary for correct interpretation and accurate locah 
zation of the lesion 

Operation is imperative for the shut off pulmonary 
abscess In 3 of the 10 cases summanied here, opera 
tians n ere not performed m one because the expcctora 
ttati of foul sputum on one occasion after four weeks of 
mild illness represented the evacuation and spontane 
ous subsidence of a small abscess and in the other be 
cause the diagnosis was not made In this senes, there 
■were 2 deaths, 1 of which was avoidable There arc 
grave dangers inherent in a long delayed diagnosis but 
there is a likelihood of a correct diagnosis if the possi- 
bility of the lesion is borne m mind The excellent 
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pencardial metastasis Symptoms first appeared iihile 
the patient was on a hike, from which he had to drop 
out Three days later he was hospitalized and a diag- 
nosis of pericarditis was made Three weeks after this, 
at a station hospital, the cardiologist made a provi- 
sional diagnosis of pericarditis subsequent to an acute 
artentis with myocardial infarction 
Several roentgen studies showed a progressive en- 
largement of the heart The transverse diameter 
increased from 15 5 cm to 21 cm in three months In 
the begmnmg the enlargement was lumted to the left 
ventricular apex and weak pulsations were observed 
m that area. Within a month, feeble pulsations only 
were observed over the entire left ventricular border 
About three months after the onset of symptoms, the 
pabent became orthopneic A short, sharp, harsh 
systohc aortic murmur was heard The heart rate was 
100 Mild cardiac decompensation was apparent chni- 
cally Dependent pittmg edema developed, and the 
sderae showed an icteric tmge At this time, a chest 
film showed the left border of the heart to be m contact 
with the axdlary chest wall, with apparent displace- 
ment of the heart to the right, and displacement of the 
lower end of the trachea and right mam bronchus 
The ongmal EKG showed evidences of pericarditis 
with possible myocardial infarction Subsequent EKG’s 
showed persistent evidences of myocardial damage 
The final chnical diagnosis was "massive aneurysmal 
dilatation, left ventricle, probably on the basis of myo- 
cardial infarction, with subsequent myocardial failure ” 
Approximately four and a half months after onset of 
symptoms, the soldier died Postmortem examination 
showed the extreme cardiac enlargement, which in- 
volved pnmanly the left ventricle, to be due to a mass 
which extended half way around the heart by mtra- 
cardial growth en cutrasse Its exact site of ongm could 
not be determmed but was thought to be m or near the 
apex of the left ventricle The cavity of this ventricle 
was reduced m size, and two polypoid masses were 
present in its apical portion The right ventricle was 
hypertrophied but was not invaded by tumor tissue 
Another mass, measuring 2 3X46 cm , surrounded the 
base of the aorta, producing some compression on the 
supenor vena cava as it entered the right auricle 
This periaortic mass was entirely extramyocardial and 
had no connection ivith the mam tumor It was thought 
to be an intrapencardial metastasis Microscopic sec- 
tions of the tumor tissue showed a spindle-cell type 
growth, believed to be leiomyosarcoma 
An antemortem diagnosis of tumor was suggested m 
this case but discarded in favor of aneurysm In retro- 
spect, the authors feel that the latter diagnosis should 
have been excluded for the following reasons (1) the 
presence of a friction rub for ten days is unusual in a 
case of simple single infarction , (2) there was no drop 
in blood pressure, (3) the EKG changes were not typi- 
cal , (4) there were no clinical or other laboratory data 
to support secondary infarction to account for the pro- 
grcssiie nature of the EKG findings, (6) the rapid 
enlargement of the heart, coupled inth the rapid 
course, should base pointed to tumor as the more prob- 
able diagnosis Henti\ K Ta\t.or M D 

Anomalous Right Subclavian Artery Benjamin 
Copleman Am J Roentgenol 54 270-275, September 
liM6 

A review of the embry ological and anatomical fea- 
tures of anomalous right subclavian artery is given 


The site of ongin of the anomalous vessel is most often 
the posterior aspect, and only rarely the superior wall of 
the aorta Smee the anomalous artery arises on the 
left as the fourth rather than as the first or part of the 
first main trunk, it must cross the spme to reach the 
right arm It usually nms between the esophagus and 
the spine, and its course is upwards, as well as to the 
right Patients with right subclavian artery anomaly 
occasionally complain of dysphagia Because of pres- 
sure on the artery there may be mequahty of the radial 
pidses 

Roentgenologic exarmnation of the patient while 
he swallows a banum meal shows an indentation of the 
esophagus posteriorly by the anomalous artery This 
IS the sole diagnostic clue The defect is concave to the 
left and is at or above the level of the aortic arch The 
esophageal defect produced by a right aortic arch is 
almost the same as that due to an anomalous right sub- 
clavian artery The aortic anomaly displaces the esoph- 
agus to the left and anteriorly The demonstration 
of a normally pulsatmg aortic arch, which is not m 
contact with the esophageal defect, at the left side of 
the vertebral column, must be made m order to arrive 
at the true diagnosis 

A case presentmg the characteristic defect of anoma- 
lous right subclavian artery is described 

Clarence E Weaver, M D 

THE DIGESTIVE SYSTEM 

Peptic Ulcer fn a Naval Hospital, 1944 Some 
Roentgenologic Fmdmgs L Henry Garland Stan- 
ford M Bull 3 114-120, August 1946 

General medical conceptions as to the mcidence and 
diagnosis of peptic ulcer are based largely on civilian 
experience The author, on the basis of his observa- 
tions m naval hospitals, believes that some revision of 
prevaihng opmions is called for He analyzes here a 
group of 1,000 cases in young patients (average age 26 
years) with short histones (many less than two years) 
The ratio of gastnc to duodenal ulcer m this group was 
approximately 1 to 24 As given m the literature the 
ratio ranges between 1 to 3 and 1 to 60 

The diagnosis of peptic ulcer is made from (a) the 
chnical history, (6) the laboratory findmgs, and (c) the 
roentgenologic or gastroscopic demonstration of the 
lesion The most important diagnostic procedure is the 
roentgenologic The demonstration of a crater is the 
only definite x-ray evndence of an active ulcer, either 
gastnc or duodenal 

As to the significance of bulbar deformity without a 
mche, the author beheves that, if the patient has had 
no previous upper abdommal surgery and the deformity 
IS constant, there is a 05 per cent probability that it is 
due to ulcer or to scamng ("healed” ulcer) A single 
exammation showing deformity is not proof of an ac- 
tive ulcer, deformity visible on repeated exammation 
is indicative of ulcer, active or healed 

The author asks Can hcahng of a peptic ulcer be 
rehably diagnosed bj x-ray examination? In the case 
of most gastnc lesions, his answer is, "jes ” In about 
one-half of the cases of duodenal ulcer, he believes the 
answer is, no Many authorities have held that, once a 
duodenal ulcer is present, the bulb will never be smooth 
again However, the author has seen many young men 
with normal appeanng duodenal bulbs who a few 
months prevnously had unequivocal cratcrs,2 to 5 mm in 
diameter He believes, therefore, that the old state- 
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Roentgenogrophic Study of the Postero-Inferlor 
Pleural Bouadaries Preceding Renal Surgery Ernest 
Ladiman Urol H Cutan Rc\ 49 403-107, August 
1945 

For the urological surgeon the postero inferior ettciit 
of the pleura is of great importance In its inferior ex- 
tent It IS orcrlappcd lij tlic upper poles of the kidneys 
and is thus liable to injury lu renal surgery, mth the 
production of an accidental pneumothorox 

The posterior inferior pleural border is seen in a 
dorsostntral roctitgcHogroni as a hue running cither 
horizontally or mth medial ascent or doirnuatd coii- 
\cxily from the lateral thoracic irall toiiard the spinal 
column This luio, representing the posterior costo- 
diaphragmatic reflection of the pleura, may occur any - 
v.hcrc from the lc\el of the twelfth dorsal to the lower 
margin of the second lumbar \crtcbra It is best 
demonstrated mth the patient prone, in deep inspira- 
tion Variations m the form and position of the pleural 
line are considerable The doimward bulge of the pos- 
lero-infcrior pleura, ui particular, may be much lower 
than one would assume from anatomical descriptions 
In extreme instances, unless this lins been demonstrated 
rocntgcnnlogically , the surgeon may open into the 
pleural easily In addition to locating the lower 
boundary of the pleural sac, an abdominal film with 
the patient prone mil furnish information as to the 
size of the twelfth nb Wicn the latter is rudimcntao. 
thccictcnthnbmay be mistaken for the twelfth, with a 
consequent distortion of the topographical anatomical 
picture MAURtCE D SACirs, M D 

Eleetrokymograph for Recording Heart Motion 
HtUitiflg the Roentgenoscope George C Hcnny and 
Bert R Boone, Am J Roentgenol 54* 217-229, 
September 1045 

That each chamber of the heart and associated great 
vessels has its charactenslic motion, and that this mo- 
tion IS cliaractcnstically altered m the presence of 
cardioi ascular disease, has been well established The 
permanent graphic recording of this motion is a goal 
long desired and sought for It is believed there mil 


such os IS used in electrocardiography A rtcordinf 
of the right carotid pulse is made simultaneously co 
each patient and registers on the film below the heart 
motion tracing 

The electrokymiograph has these advantages over the 
roentgen ky mograph (1) It records a siagle point d 
motion at one time (2) It records as many succtssm 
cardiac cycles of this point as may be desired (3) It 
produces amplitudes on the record up to 20 mm m 
more by amplifier adjustment (4) U records 'sict 
forms on the record w hich are sharply defined and essSv 
read (5) It shows the "radial motion” ot spomtand 
not merely its horizontal component because the ape 
turc of the unit containing the phototube is placed 
rocntgenoscopically at right angles to the border o5 the 
heart under c-xammation 
Records of motion from s’anous parts of the heart 
border are presented in the text and their interpretatio) 
IS discussed With alterations in charactei of the myu' 
cardmni, or defects of the vali'cs, there mil be cone- 
sponding alterations on the limbs of the curves prodneed 
on the clectrokymograpbic record 

CuARSnes R Weaver, MD 

A Roentgen Cinematographic Study of the More- 
meats of the Mitral Ring During Start Action. Hts 
mng OdqsTSt Actaradiol 26 392-39C, June 30 1045. 

Odqtast reports a roentgen cineniatographic study of 
a wornen of 76, who for some years had shown signs of 
cardiac sclerosis Following study of the heart under 
routine fluoroscopy, he made a pon erfu! exposure overa 
penod of three seconds at 100 fcv and 100 ma, using* 
specially constructed fluorescent screen of high luffli 
nosity During this time the cmematographic exposnfts 
were made with a 16 mm camera fitted with a 
Optik, Roentgenbiotar, t 0 85 objective, on Cine 
Kodak film XX. 16 as well as 32 exposures a secoi^ 
w cre made The point is stressed that the registeneg « 
mtracardiac calcifications and their movenieat ap- 
proaches the borderline of present-day technical achieve 
ment "Only where the patient is very lean and the 
calcareous deposits considerable can success be ex 


be a substantial gam in the clinical information fur- 


nished by the analysis of heart motion The records 
obtained by means of the clccuolcymograph described 
here overcome past difficulties encountered in the 
analysis of the roentgen kymogram, in produciug a 
large, beam type or electrocardiographic type tracing 
of a chosen point on the cardiac silhouette on bromide 
paper, of as many consecutive cardiac cycles as may be 
desired 

Under the roentgeaoscofie the roentgen-ray beam is 


restneted to a narrow rectangular area with its long 
dimension placed so as to be at nght angles to the 
particular portion of the heart border under investiga- 
tion The heart border will appear to move across this 
rectangle A 931-A multipber phototube is placed 
over this area The roentgen-ray beam is channeled 
through a lead diaphragm system which restricts the 
ravs stnUng a strip of fluoroscopic screen, which in 
turn activates the phototube m varymg intensities 
oroduced by the motion of the heart border The emit- 
ITcurrent IS greatly amplified m the tube and former 
bv an amplifier which then operates a reimrdmg galva- 
The observeraligns the ^1-A 

~ u.. 7-5; 


jiectcd ” 

The movement curve of the calcified mitral ring oaf 
mg heart action is described as triangular DuiwE 
ventricular sy stole, the movement of the nag is verti 
cally downward in the direction of the diaphragmatic 
cupola Just before reaching its lowest position ( 
moves with a jerk toward the apex of the heart 
tolc produces a returning movement along the “T 
potenuse of the triangle, at the upper part of which tne 
deposit stojis and apjiears to vibrate This is fodirtcw 
by a quick return to the onginal position at a 
considerably greater than the other movements, wbKB 
IS presumed to represent the presystohe phase 

The author raises the question whether the desenbeo 
movements constitute a physiological pheaomenon or 
•whether they should be considered as a sign of unco- 
ordinated contractions of the heart muscle due to pen 
mitral calcification extendmg into the surroundfflg 
myocardium or to coronary disturbance, both of which 
were known to be present Victor Krpmens, M D 

UnuEualPnmaryLeiomyosarcomaof theHeart. Burt 
Fnedman, Ernest E Siraard, and Irvmg Scha-artz 
Am Heart J 30 29P-30S, September 1945 

The authors give the case history of a 35-year-otd 
soldier with a primary tumor of the heart with an mtra 
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pericardial metastasis Symptoms first appeared iiliile 
the patient was on a hike, from which he had to drop 
out Three days later he was hospitalized and a diag- 
nosis of pencarditis was made Three weete after this, 
at a station hospital, the cardiologist made a provi- 
sional diagnosis of pencarditis subsequent to an acute 
artentis with myocardial infarction 
Several roentgen studies shoued a progressive en- 
largement of the heart The transverse diameter 
mertased from 15 5 cm to 21 cm in three months In 
the begmmng the enlargement was hmited to the left 
ventncnlar apex and weak pulsations were observed 
m that area Within a month, feeble pulsations only 
were observed over the entire left ventncular border 
About three months after the onset of symptoms, the 
patient became orthopneic A short, sharp, harsh 
systolic aortic murmur was heard The heart rate was 
100 Mild cardiac decompensation was apparent clim- 
caily Dependent pittmg edema developed, and the 
sclerae showed an ictenc tmge At this time, a chest 
film showed the left border of the heart to be m contact 
with the axillary chest wall, with apparent displace- 
ment of the heart to the nght, and displacement of the 
lower end of the trachea and nght mam bronchus 
The ongmal EKG showed evidences of pencarditis 
with possible myocardial mfarction Subsequent EKG’s 
showed persistent evidences of myocardial damage 
The final dmical diagnosis was “massive aneurysmal 
dilatation, left ventricle, probably on the basis of myo- 
cardial infarction, with subsequent myocardial failure ” 
Approximately four and a half months after onset of 
symptoms, the soldier died Postmortem examination 
showed the eirtreme cardiac enlargement, which m- 
volved pnmanly the left ventricle, to be due to a mass 
which extended half way around the heart by mtra- 
ordial growth ere attrasse Its exact site of origin could 
oot be determmed but was thought to be in or near the 
apex of the left ventricle The cavity of this ventricle 
was reduced m size, and two polypoid masses were 
Resent m its apical portion The nght ventricle was 
ypertrophied but was not mvaded by tumor tissue 
nother mass, measuring 2 2X4 6 cm , surrounded the 
base of the aorta, producing some compression on the 
“J'Ptnor vena cava as it entered the right auricle 
periaortic mass was entirely extramyocardial and 
1 with the mam tumor It was thought 

o be an mtrapcncardial metastasis Microscopic sec- 
wis of the tumor tissue showed a spmdie-cell type 
^ leiomyosarcoma 

® nntemortem diagnosis of tumor was suggested m 
ms case but discarded m favor of aneurysm In retro- 
authors feel that the latter diagnosis should 
^ been excluded for the foUowmg reasons (1) the 
^ fnction rub for ten days is unusual in a 
mfarction, (2) there was no drop 
cal fav (3) the EKG changes were not typi- 

. ' ' ' w we no clinical or other laboratory data 
pport secondary infarction to account for the pro- 
findings, (5) the rapid 
course coupled with the rapid 

able A e pointed to tumor as the more prob- 

“Wc diagnosis Hhk-kv jc Taxxor, M D 


Subclavian Artery Benjamin 
1046 ^ J Roentgenol 54 270-276, September 

tures wohtyological and anatomical fea- 

nlous right subclavnan artery is gixcn 


The site of origin of the anomalous vessel Is most often 
the posterior aspect, and only rarely the superior wall of 
the aorta Since the anomalous artery anses on the 
left as the fourth rather than as the first or part of the 
first mam trunk, it must cross the spme to reach the 
nght arm It usually runs between the esophagus and 
the spme, and its course is upwards, as well as to the 
nght Patients with nght subclavian artery anomaly 
occasionallj complain of dysphagia Because of pres- 
sure on the artery there may be inequabty of the radial 
pulses 

Roentgenologic exammation of the patient while 
he swallows a banum meal shows an indentation of the 
esophagus posteriorly by the anomalous artery This 
is the sole diagnostic due The ddect is concave to the 
left and is at or above the levd of the aortic arch The 
esophageal defect produced by a nght aortic arch is 
almost the same as that due to an anomalous right sub- 
clavian artery The aortic anomaly displaces the esoph- 
agus to the left and anteriorly The demonstration 
of a normally pulsaUng aortic arch, which is not in 
contact with the esophageal defect, at the left side of 
the vertebral column, must be made m order to arrive 
at the true diagnosis 

A case presentmg the characteristic defect of anoma- 
lous nght subclavian artery is desenbed 

Clarbnce E Weaver, M D 

THE DIGESTIVE SYSTEM 

Peptic Ulcer In a Naval Ho^itel, 1944 Some 
Roentgenologic Findings L Henry Garland Stan- 
ford M Bull 3 114-120, August 1945 

General medical conceptions as to the incidence and 
diagnosis of peptic ulcer are based largely on civilian 
experience The author, on the basis of his observa- 
tions in naval hospitab, believes that some revision of 
prevathng opinions is called for He analyzes here a 
group of 1 000 cases in young patients (average age 26 
years) with short histones (many less than two years) 
The ratio of gastnc to duodenal ulcer in this group was 
approximately 1 to 34 As given m the literature the 
ratio ranges between 1 to 3 and 1 to 60 

The diagnosis of peptic ulcer is made from (a) the 
chmeal history, (5) the laboratory findings, and (c) the 
roentgenologic or gastroscopic demonstration of the 
lesion The most important diagnostic procedure is the 
roentgenologic The demonstrarton of a crater is the 
only definite x-ray evidence of an active ulcer, either 
gastnc or duodenal 

As to the significance of bulbar deformity without a 
mche, the author believes that, if the patient has had 
no previous upper abdominal surgery and the deformity 
IS constant, there is a 96 per cent probability that it is 
due to ulcer or to scarring ("healed’' ulcer) A smgle 
exammation showing deformity is not proof of an ac- 
tive ulcer, deformity visible on repeated exammation 
IS indicative of ulcer, achve or healed 

The author asks Can heahng of a peptic ulcer be 
rehably diagnosed by s-ray examination? In the case 
of most gastric lesions, his answer is, "yes ” In about 
one-half of the cases of duodenal ulcer, he believes the 
answ er IS, no Many authontics have held that, once a 
duodenal ulcer is present, the bulb will never be smooth 
again However, the author has seen many young men 
with normal appearing duodenal bulbs who a few 
months previously had unequivocal craterB,2 to 6 mm m 
diameter He belies cs, therefore, that the old state- 



90 


rVBSTRACTS OF CURRENT LlTER^VTURE 


Jolj H 


Went that healed dnotlcnal ulcer *'typic£vll> sliows sowc 
contraction” no longer holds 
The findings rUativc to uncoinphcated peptic ulcer 
in the 1,000 consecutive upper gaslro inleKiuial exami- 
nations const it iiUng the basts of this paper iiercasfol- 
lows 


miscalled barium lumps when viewed with tie njh 
eye) 

The data on the consistency of reports of ulcer w i 
scncc a! ulcer by difTerent radiologists are of consult 
able interest and should be studied m the onpn 
article Svdvey F Thomas, If J3 


Unequitocalx ra} diagnoses of ulcers 321 

Gastnc ulcers j3 

Duodenal ulcers 308 

With definitecratcrs I54 

With probablecratcrs 24 

Without Msiblccrater 120 


It is of interest to note that ernttrs uere dcnionstrnhlc 
in 01 percent of the duoduial lesions 
In order todetenmne Ihcconsistcncj « ith uhich duo- 
denal utce-r can be diagnoseil bj different members of a 
radiological stall, a group of cases which had been cv- 
ninincd b> different radiologists uas reweued In loO 
coiiscciitiit cases. Dr A diagnosed duodenal ulcer iii 28 
per cent and Dr B mlOpcrccnt In onI> Ceases were 
reports at direct t ariancc Three of these dilTcrcnccs 
ma> be iiTittcn off as attrilmtahlc to the natural historj 
of the disease (that is an iiitcnal of about si\ ucehs oc- 
curred bctuecii csanimatioii'), the other three prob- 
ablyreprcscnt errors or oicrsight The consistency and 
accurac} infh vrincli duodenal ulcer can be diagnosed 
appear, therefore, to be c-vccflciu in experienced hands 
in the \-rny diagnosis of duodenal ulcer the rclmbilitj 
of the \ anous entena is estimated as follow s 

(1) Isiche Active ulcer 111 95So of instances 

(2) Deformed bulb Active or healed ulcer in 95% 

of cases (pros idcd there has been no previous 


Gastrojejimocobc Fishda Henry K Raasoni So 
gerj 18 177-190, August 1945 
Of 47 patients operated upon for gastrojejuiul ukt 
ation at the Umicrsity of Michigan Hospital id a w 
}car period (W3-}-i4), 8 (IT percent) had a coaiplica 
mg gastrojcjunocolic fistula The number of such ecu 


plications diagnosed since the opening of the hospiU 
in 1925 Mas IS, in 14 of which operation was done 
Gastrojcjunocolic fistula is almost invanablv & b' 
comphcafioii of a marginal or jejunal ulcer dei-elopu 
at the site of a gastro enteric anastomosis for duoda 
ulcer The great majontj of cases occur after postOT 
gastrojejunostomy, usually following a simple shot 
circuit operation rather than in gastrojejunostomy a 
soemted w ith partial gastric resection In the IScaP 
forming the basis of this report duodenal ulcer was tl 
initial lesion in all Marginal ulcer rarelv occurs lo 
low ing gastroenterostomy for gastnc ulcer and is alma 
unheard of after gastroenterostomy for carcinoma 1 
the stomach The exact cause cf marginal or jejua 
ulcer is not known, but it is bebeved to develop mm 
frequently in those patients m whom gastnc aodh 


remains high followmg operation 

The interval betW’ccn the original operation and na 
pital admission for fistula vanes The extremes in tl 
present senes were one year and twenty slx years, wl 


operation on the duodenum) 

(3) Smooth bulb (with and without compression) 

No ulcer in first portion of duodenum in 95% 
of eases 

(4) Deformed bulb, inconstant or without niche 

Usually due to incomplete filling, with pyloro- 
spasm, etc Occasionally due to duodenitis 
with or yy ithout shallow erosion 

Since many clmicinns beheyc that an \-ray report of 
duodenal ulcer means or implies active ulcer, the author 
believes that qualification of the report should be at- 
tempted, along the follovnng lines 

(1) Duodenal ulcer, ivith visible crater 

(2) Duodenal ulcer, yy ith questionable crater 

(3) Duodenal ulcer, with no crater visible, deformity 

typical, presumably active 

(4) Duodenal bulb deformity, probably scarring 

from healed ulcer 

(5) Duodenal bulb deformity, probably surgical 

(6) Duodenal bulb deformity, probably extrmsic 

(7) Negatiy'e 


an average of nine and a half years 

Clinical diagnosis of gastrojejunocolic fistula is “ 
dmanly not difficult, and in the author’s senes wt 
made correctly in all except one instance Sympton 
due to the recurrent ulcer may or may not precede tt 
typical symptoms of fistula Of the latter, diarrhea 
the most prominent and distressmg and is chiefly re- 
sponsible for the w eight loss and the debilitated state 
of the patient \ omiUng is probably the second mwt 
important symptom It is often desenbed as feca) but 
is not actually stercoraceous as m small bowel obstnic 
non Pam is usually present m those patients inth e’n 
deuce of marginal ulcer prior to the onset of fistula 
symptoms It is more severe and less responsive W 
medical treatment than the pnmary ulcer pain and is 
often situated to the left of and slightly below the inn 
bflicus Obstruction may occur m the colon at the site 
of the perforation and the symptoms may then be tbo« 
of bowel obstruction In other instances the small 
bowel may be obstructed as a result of adhesions 
around the inflammatory mass at the site of the fistula 
An anemia of moderate degree is usually present, ano 
serum protein determinations are likely to be below 


The author emphasues the importance of a standard 
procedure for the determination of partial pyloric ob- 
strucUou which may compheate a juxtapylonc ulcer, 
and recommends banum sulfate (4 oz by weight) m 
ivater (8 oz by volume) at room temperature He 
notes m passing, that banum is often mcnminated as a 
cause of intestinal obstruction when m fact it 


normal 

Roentgen studies with the aid of the barmm meal and 
banum enema are undoubtedly the most important 
means of proving the presence of a gastrojejunocolic 
fistula The diagnosis is often suggested of made when, 
foUowmg oral administration barium is seen fluoro- 
scopically to enter the colon promptly t\Tien tbefistula 
IS small, however, or if the banum enters the colon 
slowly, the condition may be overlooked In 16 of the 
18 cases reported here the fistula was demonstrated 
roentgenotogtcallj 
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Due to tbe cachectic state of the patients, preopera- 
tive correction of the nutntional disorders is essential 
In all of the author’s senes a one-stage operation tvas 
done Gastric resection aas included m 4 instances, 
in the remainder the simpler restorative types of sur- 
gery inth or mthout pyloroplasty n ere employed There 
ivere 2 operative deaths, but the last 10 consecutive op- 
erations were performed without a fatality In 3 cases 
the end results ivere excellent and in 4 good In 5 there 
was a recurrence of symptoms, and re-operation was 
required 

A brief discussion of gastrocolic fistulas due to pn- 
mary disease of the stomach or colon is included, and a 
small group of gastro-entenc fistulas attributable to 
surgical errors is presented 

J E WHrrEl.EATHER, M D 

Lesions of Small Intestine Producing Massive 
Hemorrhage with Symptoms Simulatmg Peptic Ulcer 
Harry L Segal, W J Merle Scott, and J S Watson 
JAMA 129 116-120, Sept 8. 1945 
The pnraary purpose of this paper is to emphasize the 
fact that vanous lesions of the jejunum or deum may 
produce melena and postprandial pam, thus mimickmg 
peptic ulcer The findmgs m 9 such cases. 6 of which 
have been reported previously m the hterature. are 
summarized Included are 2 instances of bemgn 
leiomyoma, 2 of Meckel’s diverticulum, 2 of heman- 
gioma, 1 each of carcinoid, bemgn neurofibroma, and 
carcinoma 

Of importance to roentgenologists is the fact that the 
diagnosis was not made by the first \-ray exammation 
in any of these patients Actually, m 6 difierent in- 
stances there were roentgenologic changes m the duo- 
denal bulb which led to the erroneous conclusion that 
the symptoms were due to duodenal ulcer 
Careful examination of the small bowel is indicated 
in any patient who has pam which is somewhat atypical 
for peptic ulcer and repeated or contmuous melena m 
the absence of hematemesis 

John F Holt, M D 
(University of Michigan) 

Roentgen Diagnosis of Jejtmo-lleal Inflammations 
Pedro A Majssa Radiologia 7 162-170, July -October 
1944 

The roentgen findings m inflammatory lesions of the 
icjunum and ileum, particularly in regional ileitis and 
tuberculosis, are described and compared with those m 
the uorrnal small intestine The methods used in 
roentgen examination are discussed and the importance 
of serial studies is emphasized The author concludes 
that rocutgenography can determine only the existence, 
but not the nature, of the disease process 

Dlverticnhtis of the Jejunum with Perforatum 
Michael W Shutkm Gastroenterology 5 103-105, 
August 1045 

The developmental cycle of jejunal diverticula is 
revnewed It appears that such diverticula represent 
saccular hernias of mucous membrane tlirough a gap 
in the bouil n-all at a point where blood vessels enter 
W'hcii stasis m the sac occurs, diverticulitis and even 
perforation may result A survey of the less than one 
hundred recorded cases of jtjunal div crticulosts fails to 
establish a definite syndrome (or the uncomplicated 
lesion The more common symptoms arc pam, flatu- 


lence, hotborygmus, and vomiting, the attacks increas- 
ing m frequency Roentgenography is most helpful 
in the diagnosis of diverticula of the jejunum but is not 
without shortcomings Theroentgen diagnosis depends 
upon the demonstration of one or more constant banum 
shadows of hemispherical outlme presentmg a fluid 
level with gas This is usually observed with the pa- 
tient m the upnght position Contrary to the prevalent 
opinion that stasis m the sac is uncommon because of 
the fluid character and motility of the contents of the 
gut at this level, retention and impaction occur 
This happens not uncommonly mth inert substances 
such as b^um sulfate and aluminum silicates, and de- 
lays in emptymg of from twenty'-four to thirty-six 
hours have been reported 

A case of diverticuhtis of the jejunum with perfora- 
tion, beheved to be the first m which a preoperative 
diagnosis was confirmed at operation, is presented 

Right Paraduodenal Hernia Frank H Lahey and 
Wfibam Trevor Ann Surg 122 436-443, September 
1945 

The rarity of nght paraduodenal hemiais pointed out 
Only 2 cases were seen in the Lahey Clime from 1926 
to 1944 and only 2 cases were treated at the Mayo 
Chnic from 1910 to 1939 The ratio of right paraduo- 
denal hernia to left is 1 3 Fifty cases (including the 
present 2) havx been recorded m the literature , opera- 
tion was performed m 31 of these, and about half the 
patients survived 

In nght paraduodenal hernia, according to Moyniban, 

(1) almost all of the small mtestme is imprisoned m a 
pentoneal sac behmd the ascendmg and transverse 
mesocolon and occupies the right half of the abdomen, 

(2) the opening of the sac is to the left and near the 
duodenojejunal juncture at the ligament of Treitz, 

(3) the superior mesentenc artery or a contmuation of 
It, the ileocecal artery, lies m the anterior portion of the 
sac 

The 2 cases rejxirted m this paper were not diag- 
nosed roentgenographicaily, but m retrospect the 
authors beheve the correct diagnosis might have been 
made m the first case because of the presence of certam 
roentgenographic features described in the hterature 
(Esner, F B Am J Roentgenol 29 585, 1933 
Abst in Radiology 22 642,1934) (I) the appearance 

of the small mtestme, as though it were contained m a 
spherical transparent paper bag from which restricted 
position It IS visually impossible to disturb the intestinal 
coils by manual palpation or postural change , (2) the 
location of the mtestme well above the true pelvis In 
the second case the following points, set forth by Case 
and Upson (J A M A 87 891, 1926), should have 
suggested a correct diagnosis (1) the normal location of 
the jejunum on the right side of the abdomen, (2) 
downward continuation of the jejunum from the second 
portion of the duodenum , (3) absence of the transverse 
third and ascendmg fourth portions of the duodenum 
traveling to the left across the spine, (4) dilatation of 
the duodenum as a result of constriction or angulation 
of the proximal jejunum by the neck of the pentoneal 
sac 

Diagrams of the operative findmgs and embryonic 
development of the mtestme clanfy the presentation of 
the subject The reproductions of the roentgcnoirrams 
leave much to be desired 

SvDVEV r Thomas, M d 
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VolvuluB of the Sigmoid Colon Report of Twenty- 
Five Cases Williani D Griffin, George R B-irtron, 
and Karl A Mejer Surg , G}'nec & Obrt fil 287- 
294, September 194') 

Of 45S eases of intestinal obstruction seen in the Cook 
Countj Hospital (Chicago) ItcUsccn 1037 and 1045, 
37 (8 per cent) represented volsulus of the sigmoid 
colon Tvvcnt}-li\e of these cases for uhich complete 
data were a\'ailablc form the basis of this paper 

VolsTilus of tlic sigmoid colon occurs prcdominantI> 
III nmles, and the greatest incidence is in middle and 
advanced life The autliors' coses were of two general 
t> pes acute and subacute The acute cases occurred 
in the \ounger age groups, the patients gov can equiv- 
ocal history of constipation, early transient emesis, 
gcucrahred cranipmg abdominal pains, abdominal 
tenderness, acute distention, and severe prostration 
There was a tendenej to the early development of 
gangrene and a fulminating course Subacute eases 
were slightly in the majontj in this senes These 
patients were older, and the onset was more gradual, 
vnth a history of previous attacks and constipation 
Emesis was of late occurrence, gangrene dev'cloped 
slowly and the course was more mdderate 

Seventy -si\ per cent of the patients were unable to 
take an enema of more than 500 cc (the normal ca- 
pacity m the absence of obstruction is 2 or 3 liters) 
Wlicn the V olvmius was incomplete, howcv cr, 3,000 c c 
might be introduced in the redundant loop of sigmoid 
colon, but only a small portion of this amount could be 
expelled Since only 24 per cent of the patients showed 
this valve like action, however, it is not considered 
pathognomonic 

The most helpful single aid to diagnosis is the roent- 
gen examination The tyTiical findings, according to the 
authors, are a tremendously dilated sigmoid loop sit- 
uated in the right side of the abdomen, moderate dis- 


The disease is equally distributed between male end fi 
mole patients, it is most common m the third an 
fourth decades but may occur at any age 

The etiology remains undetermined despite pumo 
ous studies No single infective agent has been ett 
sistently found as a causative factor Allergic reactioi 
of tile viscera, disturbed function of the vtsctral syn 
pathetic system, and visceral infarction mayaUph 
a part The expcnmcntal focal thrombotic phenon 
cuon produced in the digestive tract by anaphyhefi 
shock may' correspond to the areas of "sbppling" 
at operation in segments of bowel near inflanunatoi 
lesions The present authors consider the “stipphng 
as indicating the initial inflammatory lesion and poo 
out that resection should go beyond any "stippled 
areas if recurrence is to be prevented 
To classify accurately the location and extent of th 
lesions in their cases, the authors arbitrarily dmdedtb 
colon into fourteen small segments from the cecomt 
the distal sigmoid They found an average of stvt 
segments involved in each case The segments of th 
right half of the colon, as pomted out above, va 
more frequently involved than those of the left, th 
transverse colon was more commonly involved ttu 
the ascending colon The proximal segments of th 
left half of the colon were also a common site of n 
volvcmcnt In 18 per cent of the senes there wa 
secondary lesions in the terminal ileum In the nn 
jority of cases, a single short or long continous laSna 
niatory lesion was present In four instances, two 
separate lesions vnth normal bowel between them were 
demonstrated In one case, a patchy distribution was 
present , 

Pathologically the lesions were similar to those oi 
generalized ulcerative cobtis vnth diffuse mucoOT 
ulceration, polypoid hyperplasia, suppuration of the 
submucosa, thickenmg and induration of all coats, an 


tcntion of the colon above the volvnilus, absence of a chronic infiltration with scaning of the serosa 
collection of fluid wuthm the bowel, nn “ace of spades" Clinically the patient may be in good general condi 
appearance of tlic banum enema opacity , and a normal tion and complain only of abdommal cramps with eo 
mucosal pattern in the sigmoid and rectum distal to the occasional loose stool, infrequently bloody, or theft 
dilated loop The authors are not in agreement with may be an acute illness, with fever, evidence of toxenua 

Rigler and Lipschultr (Radiology 3S 534, 1940) that and bodily depletion, severe diarrhea and hemor 

the presence of an unusual amount of fluid IS a diagnostic rhnges There are many vanations between th^ 

feature extremes but in general the diarrhea is not 

The clmical course and response to surgical mter- rectal discharges contam little if any pus or blood, 
vention were quite variable Simple detorsion, even cramps are common along the hne of the colon an 
when possible, did not appear to be the treatment of may be relieved by bowel movements Some evidence 
choice smee the volvulus tended to recur Extenonza- of anemia is common though gross hemorrhages am 
tion and second-stage resection of the bowel probably rare The sedimentation rate is a good guide to the 


gave the best results R E Booth, M D 

Regional Segmental Collbs Jorge de Castro Bar- 
bosa J Arnold Bargen, and Claude F Dixon S 
Clm North America 25 039-968, August 1945 

The term "regional colitis" is applied toinflammatory, 
ulcerative, or hyperplastic lesions of cryptogemc ongm 
involving one or more segments of the colon, either as a 
contmuous process or mulUple involvement, sparing, 
Wevtf. the terminal portion The 140 ^es ^nstitut- 
Tng the authors' senes were seen at the Mayo Chnic m a 
Sy-year penod (1923^) and represent ^oi^ 
^^t^the entire group of cas^ of colitis ob^ 
^ -wniilc the nght side of the colon was 

tU .te W. 

more trec^enuy , o2itis,’ sometimes used. 


activity of the disease 

Smee the lesions are beyond the reach of the procto- 
scope and sigmoidoscope, the diagnosis depends almim 
entirely on the radiologic findings The fuzzy, distorted 
and narrowed outbne of the mvolved segments, with 
evidence of hypenmtabslity, shortenmg, and loss ol 
haustration, is characteristic of segmental colitis 
Double contrast enemas may add further evidence 
Differentiation from carcinoma is not usually difficult 
unless the involved area is exceptionally short, when it 
may be impossible to reach a decision from roentgen 
evidence alone 

Many patients m this group were treated medically 
with or vnthout sulfonamides Bed rest, mtravenous 
fluids blood transfusions low-residue bigb-protein and 
v'ltamm diets, and other general supportive measures 
were used Forty-three patients underw ent some form 
of surgical procedure 
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The authors conclude that one must follow these 
patients for years before a decision can be made as 
to the efficacy of any form of therapy , that sulfonamides 
with supportive measures are often effective in obtain- 
ing remissions and m prepanng patients for surgical 
intervention, that short-circmtmg operations are sel- 
dom effective, and that resection of the mvolved seg- 
ments IS the treatment of choice, with the best chance 
for permanent cure Bernard S Kalayjian, M D 

Radiological Aspect of Amebic ColltiE J J Val- 
lanno Radiologia 7 150-161, July-October 1944 
Roentgenography is of considerable value m the 
study of amebic cohtis, giving mformation not only as 
to the location, extension, and seriousness of the m- 
testmal mvasion, but also on the course of the infec- 
tion under treatment The differentiation of amebic 
cohtis from ulcerative cohtis, mucous cobtis, tubercu- 
losis, and cancer is discussed 

Roentgenological Diagnosis of Benign Tumors 
(Single Polyps) of the Colon Franz J Lust Am J 
Roentgenol 54 276-281, September 1945 
Bleedmg from the rectum and intestinal obstruction 
are the important signs which should lead to a search for 
intestinal polyps Most of the polyps are very vas- 
cular and therefore easily damaged by hard fecal matter 
Obstruction is usually partial The patient may ex- 
perience no pain except after takmg laxatives or cleans- 
ing enemas In one of the author’s cases the pains were 
locahred m the right hypochondnum The best way 
to find a polypoid growth of the colon (unless it can be 
reached by the proctoscope) is by enema The study 
of the mucous membrane after evacuation of the 
banum enema is stressed Air msufflation is advisable, 
but interpretation must be made cautiously, as fecal 
material may be mistaken for a polyp Careful prepa- 
ration of the patient for banum enema study is most 
essential In the presence of polyps, the regulanty of 
the mucosal pattern is suddenly interrupted The 
tumor appears hke a cherry or plum in the axis of the 
colon For further study a compression device must be 
used 

The author reports two cases of polyp of the colon 
which were diagnosed by roentgen study and removed 
surgically Another case is described in which a mass 
rcsembhng a polyp proved, on re-exaraination, to have 
been fecal material, demonstrating the value of thor- 
ough preparation Clarence E Weaver, M D 

Gallbladder Dye (lodophthalem Sodium) Effect 
of Intravenous Injections on Coronary Flow, Blood 
Pressure and Blood Coagulation Florence E Lawson 
Arch Int Med 76 143—146, September 1945 

Experiments with the intravenous injection of lodo- 
phtlialein sodium showed that this ‘dye produces an 
increase m the coronary flow in dogs, while a drop in the 
blood pressure was observ'cd in both dogs and human 
beings The fall in blood pressure may account for the 
occurrence of shock in some cases following injection of 
the d> e for gallbladder studies In patients with scler- 
otic ortcncs, the drop in blood pressure may produce 
enough diminution of coronary flow to result in coro- 
nary thrombosis 

While the mechanism of the production of coronary 
accidents bj intravenous injection of gallbladder dec 


in persons with coronary arteriosclerosis is not fully 
explamed by the experiments here recorded, it is clear 
that both blood pressure and coronary blood flow are 
profoundly affected Obviously mtravenous chole- 
cystography IS contramdicated m persons with coronary 
arteriosclerosis 

Two cases of anaphylactic shock without coronary 
occlusion and 2 cases m which coronary occlusion oc- 
curred after administration of lodophthalein sodium are 
presented 

THE MUSCULOSKELETAL SYSTEM 

Osteogemc Sarcoma and Chondrosarcoma, with 
Special Reference to the Roentgen Diagnosis Eugene 
P Pendergrass, John O Lafferty, and Robert C Horn 
Am J Roentgenol 54 234-266, September 1946 

This paper is an attempt to evaluate the difficulties 
and pitfalls m the roentgen diagnosis of primary 
malignant bone tumors and to correlate the pathologic 
findmgs with the roentgen picture In 1939 the ongmal 
Registry of Bone Sarcoma of the American College of 
Surgeons was revised, one of the prmcipal changes being 
the recognition of the chondrosarcomas as a distmct 
group The authors have followed this revised classi- 
fication m their senes 

Seven cases of osteogenic sarcoma with their histones 
are presented Eleven cases m which a diagnosis of 
chondrosarcoma was established are also desenbed 

Sclerosing osteogenic sarcoma is described as occur- 
nng charactenstically on the shaft side of the epiph- 
yseal zone and showmg mottlmg due to destruction 
and sclerosis withm the bone The growth may extend 
beyond the epiphyseal rone The cortex is mcompletely 
preserved The periosteum is raised above or below the 
tumor, producing penosteal hppmg Spicules of new 
bone are laid down perpendicular to the cortical surface, 
producing the “sun-ray” appearance Osteolytic 
osteogenic sarcoma manifests itself roentgenographi- 
cally by a central area of irregular destruction which 
eventually extends through the cortex It is asym- 
metrically located and there is penosteal reaction The 
soft tissues may be mvolved in either type In many 
cases the two types are co-existent Penosteal eleva- 
tion and lipping constitute one of the earliest signs of 
osteogenic sarcoma and should be carefully watched for 

Chondrosarcoma may be central or penpheral 
The central growths may begin in the medulla or m the 
cortex They show large thick-walled cavities tending 
to desUoy the cortex They occur m the ends of the 
long bones and perforation of the cortex is a late occur- 
rence The penpheral tumors show a faintly visible 
shadow in the soft parts next to the bone, raising the 
adjacent penosteum Radiating spicules are often 
present These are quite long and show a flattened 
outer surface as distmguished from those of osteogenic 
sarcoma, which are shorter and do not become flattened 
All cases had one finding m common — spotty flecks of 
calcification seen m the tumor It is believed that this 
is a significant finding in the differential diagnosis of 
these lesions by the roentgenogram 

Three cases are presented which have the roentgen 
charactenstics of one lesion and the pathologic char- 
acteristics of another These demonstrate that accurate 
diagnosis cannot always be made from the roentgen 
craminaUon alone Other cases which showed lesions 
of ^ne hanng characteristics that might cause them 
to be confused with osteogenic sarcoma and chondro- 
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sarcoma were Bump's tumor, tnclastatic carcinoma, 
osteoni>cJitis, periostitis, and hemangioma of bone 
Perpendicular stnations ma) occur in chondrosarcoma, 
periostitis, and metastatic carcinoma Before radical 
surgical treatment is instituted, biopsj should be done 
and an adequate specimen obtained Frozen sections 
are quite often not suflicient The need for a skeletal 
sunej in all cases of suspicious bone lesion is cm- 
phasixcd 

All of the patients uith osteogenic sarcoma in this 
senes irtrc treated bj immediate amputation, and all 
died, the longest sunaval being tircntj nine months 
Four of the elc\cii patients inth chondrosarcoma sur- 
vixed, one for eight jtars and one for st\ jears Two 
others had been treated uithin the last Fifteen months 
The dilTerenccs in the clinical course and sumval rate 
suggest that these tuo groups of tumors should be 
separated, os recommended faj the Bone Tumor JRcgis* 
tr) Clarence E W eaver, M D 

Sarcomatous Change in an Osseous Eiostosis J 
Vucutng and P Atarquis J de radiol ct d'dlectrol 
26 2l>-31, 1D44-15 

This ease represents what appeared to be an ostco' 
chondroma (in the nomenclature ordinarily employed 
in America) of large size, situated on the scapula It 
lias folloiicd from 1P37 to 1941, irhen extension and 
change in form and dcnsil) led to a biops>, inth the 
resultant diagnosis of chondrosarcoma 

The authors comment that this is a rather rare de- 
velopment in an osteochondroma, a statement irhicb 
vnll find general acceptance, though their publication 
senes as a reminder that one must not disregard this 
possibility in considering the manj benign osteochon- 
dromas uhich are seen by the aserage radiologist from 
time to time PsRC\ J Delano, M D 


Bone Growth In Congenital Myxedema. The Um 
of Senal Roentgenograms of (he Os Radius la Du| 
nosis and Regulation of Therapy During Infanq 
Paul V Woolley, Jr , and Robert W McCammoB. 
J Pcdiat 27 229-235, September 1945 
Three cases of cretinism are presented to iKusfralt 
the value of roentgen studies of the long bones, both 
m the diagnosis of athyrcosis and in the regnlabra of 
therapy m j oung chddren Two features are stressed 
First, a hard, densely calcified epiphyseal plate, irfiirii 
IS present by the time cretinism is suspected cluucaHy, 
IS as dependable a finding as retardation in the appear 
ance of ossification centers This plate does not re- 
semble that seen m nchets, scuny, syphiJis, or kti 
poisoningand has not been encountered by the author! 
except in films of myxedematous patients Senmd 
the administration of thyToid substance results m an 
almost immediate resumption of growth and the ap- 
pearance of new ly calcified bone Adequate treatmtat 
at first produces calafication at a rate greater than 
average for normal infants, later, growth which paid 
Ids the normal curve Reduction of thyroid inlait » 
reflected by decreased bone growth, and this deocast 
can be measured roentgenographically before outstand 
mg climca! signs of deficiency appear 

These observations can easily be employed in the 
differentiation of thjTOid deficiency from other stales 
characterized by retardation m growth and develop- 
ment The administration of thyroid substance should 
be reflected visibly in the long bones within three W 
four weeks if a true lack is present, if not, no ebangs 
will be observed 

No attempt has been made to e.\tend this standaio 
bey Olid two years of age, since bone growth is consider 
ably slow er thereafter and since other norms for thyroid 
function are easily applicable to older children 

A curv c expressing the growth of the radius in infants 
without evidence of thyroid deficiency is reproduced 


Metastases and Neoplastic Dissemmation Involving 
the Osseous System in Cancer of the Cervix Bonte 
and Schaffner J dcradiol ctd'clectrol 26 1-3,1944- 
45 

Osseous metastases from caranoraa of the uterine 
cervix are not frequently observed, Gneouroff found 
only 25 e.xamplcs in a scries of 2,076 cervical cancers 
Fourteen cases have been seen by the authors, all 
established radiologically or at autopsy The verte- 
bral column was involved in 6 of the senes the neck 
of the femur m 4, iliac bone in 2, humerus in 1, tibia 
in 1 , shaft of the femur in 1 

In 9 cases the lesions appeared within six months 
followuig treatment, in the remainder an interval of 
about eighteen months elapsed As to the form of 
treatment, all but one of the patients had recciv ed radio- 
therapy, in one, hyisterectoniy was done 

Age did not appear to be of significance, nor did the 
histology of the lesions have any constant bearing 
The authors note that in lesions of the spine the disks 
were preserved AU of the metastases shown m the 
lUustraUons are of the osteolytic type, though one case is 
said to be of the osteoplastic type, somewhat fenes- 
trated with osteolytic areas 

Tn most of the cases, the appearance of osseous 
metastases was a harbmger of early death In a ^n^e 
case radiotherapy to the bony lesions bad left the 
MfalmTin a comfortable state, with outward evidence 

& «... “kS”” 

appeared noo-v j 


Brucellar Spondylitis S Di Ritnzo Rei argent 
nortcam cien mdd I 737-761, January 1944 

Vertebral mvoliement, particularly of the lumbar 
region, is fairly frequent in brucellosis The lesioM 
occur either in the body of the vertebra or in the soft 
parts, especially in the intervertebral disk The pen 
vertebral structures may be simultaneously affected 
or react later la order to consolidate the hcahng of the 
lesion During the initial phase of the process there is 
an alteration in the shape of the vertebral angles, which 
may no longer be present m a profile men, and the 
parallelism between the planes of adyommg bodies is 
lost Frequently there are impressions or marVs, some 
tunes deep depressions, in the vertebral bodies This 
period is followed by one of defimte destruction, with 
disappearance of the intervertebral disk and fusion of 
the vertebral bodies The period of repair begins with 
an mcrease m the opacity of the affected region, dne to 
the deposition of calcium salts The ligaments also 
become impregnated with calcium and are visible roent 
genoIogicaZIy, giving the appearance of 'bridges” unit 
mg tlie vertebrae spikes” which approximate the 
bones, or * Ups’ which jora them Not all of the aboit 
lesions reach the same stage of development at the seme 
time, and while some vertebral lesions arc in the de- 
structive period others may be tn the initial or the 
repair stage The presence of multiple lesions in dif 
ferent stages of evolution is a characteristic feature of 
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brucellar spondybtis and must be borne in mmd in the 
differential diagnosis Appropriate clinical and labora- 
tory studies are necessary to estabhsb the diagnosis 
Fifty illustrations accompany this paper 

Massive Extrusions of the Lumbar Intervertebral 
Discs A Ver Brugghen Surg , Gynec. & Obst 81 
269-277, September 1946 

The author reports 9 cases of acute compression of 
the cauda equma by a massive lumbar disk extrusion, 
seen m about 300 consecutive cases of typical herniated 
nucleus pulposus ivith sciatica but without bladder 
symptoms or incapacitating weakness Eight of the 
cases were confirmed at operation, the ninth patient 
died of intercurrent disease before operation could be 
earned out This condition represents a serious com- 
pbcation of hermated disks and constitutes a neuro- 
surgical emergency In spite of early effective treat- 
ment, it may lead to permanent disabihty 
All but one of the patients gave a history of backache 
for years, 3 gave a history of trauma Symptoms were 
characteristically intermittent with a "cog-wheel" 
progression, i e , successive acute short episodes 
Sciatica had been present m all but 2 cases for years 
The signs were those of compression of the cauda 
equina, including weakness of the legs below the knees, 
saddle anesthesia, and sphincter disturbances La- 
sagne's sign was positive in 8 patients, and 6 had tender- 
ness over the spinous processes on deep pressure 
The deep reflexes at the ankle were affected in all the 
cases and those at the knee in some Spmal fluid ex- 
amination showed a complete block m 3 patients 
The location of the extrusion was at the lumbosacral 
jomt in 3 cases, between the 4th and 5th lumbar verte- 
brae in 3 cases, and between the 3rd and 4th lumbar 
vertebrae m 2 cases Roentgenograms showed narrow- 
ing of the affected interspace m 5 cases Preoperative 
myelography was not done in any instance 
In discussing the differential diagnosis, the author 
emphasizes the steady progression of symptoms in 
metastatic caremoma of the spme and the short history 
of two to three weeks in Pott’s disease The history is 
shorter, also, in patients with cord tumors Tenderness 
O'er the spme and a positive Lasagne’s sign are rare m 
cord tumors The roentgen examination may be nega- 
tive in all of the above-mentioned conditions 
Laminectomy ivas performed in 6 cases and an inter- 
laminar approach was used in 2 The diagnosis uas 
confirmed b> histologic exammation of the tissue re- 
moved Two patients were able to return to their usual 
occupations Six noted improvement in bladder con- 
trol strength in the legs, anesthesia, and pain One 
patient w as still mcontment three and a half years after 
operation and one still had a paraplegia tn o and a half 
>ears later None of the patients had pain of any 
seventy at the time of the report 

The reason for the slow recovery is not apparent 
111 2 of the cases, myelography was done after operation 
and shoiied some deformity at the operative site, but 
the fluoroscopic findmgs were considered to be within 
normal limits The case m which operation was per- 
formed within the shortest inters al following the onset 
of symptoms showed the most incomplete recovery 
With the possibility of such a disabling complication, 
t 1C author points out, it is not always safe to allow the 
usual type of herniated disk to remain untreated 
Each case is reported in detail 

Travk P Brooks hi D 


Congenital Syphihs of Bones and Jomts Arthur 
Steindler Urol & Cutan Rev 49 668-576, Septem- 

ber 1946 

At times, the chmeal diagnosis of congenital syphihs 
is not easy In such mstances, the roentgenogram may 
be of mvaluable aid m estabhshmg the diagnosis 

A distmction is made bettveen congemtal syphihs 
mamfested m the fetus or early infancy and syphihs 
seen m later mfancy The earher type is characterized 
by an osteochondritis and periostitis There are three 
phases of osteochondntis (1) irregularity and broad- 
enmg of the calcification zone ("barbed-tvire’’ forma- 
tion), (2) the appearance, m this zone, of yellow or 
gray soft granulation tissue which extends mto the car- 
tilage and may cause a separation of the epiphysis and 
metaphysis, (3) eventual degenerative changes m the 
granulation tissue leadmg to a separation of the epiph- 
ysis from the diaphysis In the late stage of osteo- 
chondritis the roentgenograms, especially of the lower 
end of the femur, tibia, radius, ulna, and phalanges, 
reveal a transparent zone (granulation tissue) bordered 
by two narrow layers of calcification Periostitis is 
often combmed with the osteochondntis and is apparent 
on the roentgenograms of the long bones as laminated 
omon-skm layers completely ensheathmg the shaft 
Diaphyseal osteomyehtis also occurs in early congemtal 
sypluhs follownng the stage of osteochondntis and penos- 
titis, but IS rare It is a gummatous infiltration of the 
long bones and may be locahzed or general The 
roentgenogram reveals a diffuse rarefaction or a sharp 
punched-out area Shafts of the phalanges may show 
a fusiform swellmg 

In late hereditary syphihs, the predilection is for the 
shafts of the long bones These show a hyperostotic 
penostitis and diaphyseal osteomyehtis In early 
stages of the diaphyseal osteitis, there may be softemng 
of the bone with a resultant bowing Skull rarefaction 
IS similar to that found m SchuUer-Chnsban's disease. 
Gummatous lesions may also be present 

Heahng m both early and late congenital syphilis, 
following specific therapy, is dramatic, with complete 
disappearance of x-ray findmgs and resumption of un- 
disturbed growth of bone 

Jomt involvement is rare m congemtal syphdis 
Syphihtic arthritis is either of the gummatous or non- 
gummatous type The gummatous type may involve 
the synovia, w ith erosion of the cartilage, or may result 
m a frozen joint” due to extension of the process from 
either the diaphysis or epiphysis Roentgenograms 
reveal spotty rarefied areas with mushrooming of the 
articular condyle The non-gummatous type produces 
joint effusion and responds promptly to speafic treat- 
ment 

Sjrphihtic bursopathy is a painless enlargement of the 
knee wnth fluid m the extra-articular bursae Hy- 
drarthrosis of a joint IS often associated wnth kerabtis 
Both lesions are resistant to specific therapy Although 
Charcot joints are more usual m acquired s>T3hihs, 
they are occasionaUj found m congenital syphihs 

Maurice D Sachs, M D 

Radiography m Rib Fractures Raymond W Lewns 
New York State J Med 45 1707, Aug 16, 1945 

In nb mjunes, as in head injuries, unless extensne 
damage or complications are suspected, it is more sen- 
sible to treat the patient for his injury and then, ap- 
proxiniatclj six weeks to three months later, if for med- 
icolegal or other reasons a precise diagnosis is desirable 
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examine jiirn rociKgtiiogrophicallj A recent nb /rac- 
tiire nithout ati> displactmcnt is usuallj visible in a 
rociiigeno^mm only if the rajs happen to be directly 
parallel, or nearly parallel, to the fracture Consc- 
qucntlj, in the customary one to four vicas, the possi- 
bility of detecting a fracture is \eiy sbpbt X-ray 
studies after sufTicicnt tunc has elapsed for reparative 
ebaiiees to ha\ e taken place are much more rcliabjc 
Early examination causes unnecessary discomfort to the 
patient and delays institution of treatment 

Case of Osteodystrophy of the Osteoclastic Type In- 
volving the Tarsal Scaphoid P lugelrans, A Ven- 
deuvre, and J Kigoiil J dc radiol et d'clcctrol 26 
3.1-24, January -February 1944—15 

The iniolicd nomenclature employed m the title of 
tins article sccins merely to mean, judging from the il- 
lustration and from the patliologist's report, a giant- 
ccll tumor The patient ivas a girl of 18, and the 
clinical diagnosis nas tarsal tuberculosis X-iay ex- 
amination rei’caled a tumor of the iiancubr, which ap- 
peared to be a typical giaiit-ccU tumor The case is 
reported because the tarsal uancular is not a common 
site of this neoplasm The bone iias rcmoi’cd 

Perc\ J Decano, M D 

Calcificabon of the Two Superior Tendons of the 
Direct Anterior Muscle Estdic J dc radiol et d'- 
61eclrol 2d 22-23, 1944-15 

An anteroposterior \ icw of the hip joint, illustrating 
this case report, slioii's a band of calcific density e-v- 
tendmg from the region of the anterior inferior iliac 
spine to the greater trochanter of the femur It has 
the appearance of calcification m muscle and tendon 
and seems to represent tlic insertion of the gluteus 
mcdius or minimus, or possibly a portion of both 
The authors report the case os an unusual example 
of calcification and state tliat it foUoivcd a history of 
trauma Pathologically they classify it as gencncallj 
of the same ongm as PcUegnni-Stieda disease, and 
state that tliey have searched the literature in vain for 
a similar example The case would therefore appear 
to be of more than ordinary interest, certainly it is an 
appearance which this abstractor has never encountered 
m a film 

X-ray therapy was tried, but without result , surgery 
was bemg contemplated at the time of pubhcation 


In the great majority of cases the placenta wia b 
seen in or near (he utenne fundus, cither on theanlenor 
or posterior wall, in a few it mil be found attached to 
the lateral walls The placenta is usually ventral to the 
Ictus Its shadon is differentiated as a thiciomif o( 
the utenne wall separated from the fetal shadow ^ j 
linear area of decreased density due to fetal subcutaac 
Otis adipose tissue An anteroposterior and tirolatEid 
films of the entire abdomen, including the utenne tan 
dus, arc needed One lateral film should be made with 
soft-tissue technic, the other with spine technic Mow 
ment of the fetus during exposure can be reduced toi 
minimum, or eliminated entirely, by having the mother 
breathe deeply scv'cral times before the exposure is made 
This hyperaerates her blood so that the fetus has a 
sufficient amount of oxygen 

If one cannot defimtely locate the placenta near the 
fundus, or if the implantation appears to be lower than 
normal, indirect placentography is indicated Tie 
use of nir or contrast media in the unnary bladder after 
catheterization may- be of help m directly visnalumi 
the lower edge of the placenta when its attachment is 
low, or m mdicating indirectly that it is low or central 
by displacement of the presenting part away from the 
bladder outline Certam factors such as mterpositicB 
of a fetal hand or forearm between the head and the 
bladder, blood clots in the lower utenne segment, fecal 
distention of the rectum, disproportion between the 
fetal head size and that of the inlet, and pelvic tumors 
may produce upward displacement of the fetal head and 
make the diagnosis inaccurate Unless the contow 
of the bladder on time conforms to that of the fetal head, 
indicatmg transmitted pressure, great caution should 
be exercised in diagnosing placenta praevia 
The authors review their senes of 07 pabents on 
whom placental localization by roentgen studies wasnt 
tempt^ Their accuracy was 03 per cent Their 
failures, they believe, were largely due to immatnntj’ 
of the fetus, low implantations imth indefinite findings, 
incomplete examinations, and films of poor quality 
They are confident that the examination has ment, 
that It should be performed more frequently’, and that 
indirect placentography should be used on all cases 
m which the direct method does not give conclusive 
evidence BernarI) S KAt-xxjtAK, M H 

THE GENITO-URINARy SYSTEM 


Percy J Delano, M D 
GYNECOLOGY AND OBSTETRICS 


Case of Roentgenologlcally Observed Penreosl 
Edema after Therapy with Snlfainlaniide Prepsi® 
boas Olallo Morales Acta radiol 26 334-33S. 


Roentgenologic Localization of the Placenta (Placen- 
tography) Raymond J ScheeU, C Allen Good and 
Arthur B Hunt S Chn North America 25 093- 


1004, August 1945 

In painless vaginal bleeding without obvious cause, 
m the third trimester of pregnancy, roentgen localiza- 
tion of the placenta may he of inestimable aid, substan- 
tiating or refutmg a chmeal diagnosis of placenta 
praevia In or beyond the seventh month of gesta- 
bM, the accuracy of such studi^ wiU ^ c^t or 
WitrVier With no attendant nsk to mother or fetus 
DwKt'pla^wtography will reveal the site in 85 to 90 
® whfle indirect placentography will 

^diHo^ evince m those with meondusive 
findmg^ S direct methcxl Exammation pnor to 
fhe month is usuaUy unsatisfactory 


June 30, 1946 (In English ) 

Following the administration of a total of 24 gm m 
several sulfanilamide preparations for a suspectw 
bronchopneumonia, a 37-year old woman complained 
of pains m the left renal region crystailuria, hematun*. 
and ohguna 

On the day foUowmg cessation of medication, roent 
genograms of the abdomen showed the right side to be 
normal On the left neither the renal nor the psoas 
contours could be disUnguished No concretions wtwe 
observed There n ere no visible changes in the lumbar 
spme , the dome of the diaphragm moved freely on both 
sides no fluid exudate could be seen m the left pleura 
and no atelectasis was present in the left lung base. A 
normal urogwom was recorded on the right side but on 
the left there was no excretion of contrast medium 
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The author considered the above findings to justify a 
diagnosis of left perirenal edema 
Roentgenography ivas repeated after intervals of 
ten and twenty days Along with subjective improve- 
ment in the condition of the patient, the second exami- 
nation revealed a partially distmguishable left renal 
shadow and a distmct but dinunished excretion of the 
contrast medium The left psoas contour was at this 
time still not demonstrable Final roentgen examina- 
tion after twenty days showed normal renal and psoas 
shadows on the left and uniform excretion of dye bi- 
laterally 

The roentgenological differential diagnosis between 
perirenal edema and permephntis is discussed The 
usual accessory symptoms of pennephntis, viz , high 
diaphragmatic dome, pleural exudate, basal pulmo- 
nary atelectasis, and lumbar scoliosis are not present m 
perirenal edema 

Excellent reproductions of roentgenograms accom- 
pany the text Victor Kremens, M D 

TJnnary Schistosomiasis Report of Two Cases m 
Marne Clmton N Peters, Rodench L Huntress, and 
Joseph E Porter J Urol 54 301-300, September 

1945 

This timely article adds two cases of urmary schisto- 
somiasis to the 36 previously reported cases diagnosed 
m the Umted States and Canada The infestation 
occurs chiefly in the Mediterranean areas, where the 
snail which acts as the intermediate host is found The 
organisms enter the skm, where a local inflammatory 
reaction is set up, followed by urticaria and eosmophiha 
The ova reach the vesical mucosa from the venules 
and cause marked congestion, followed by necrosis, 
then fibrosis, and at times the deposition of calcium 
salts in the submucosa Malignant change may occur 
The presentmg symptom is usually termmal hema- 
turia Diagnosis is based on biopsy or demonstration 
of the organisms m the urme Suspicion of infestation 
from the case history, symptoms, and blood picture is 
grounds for specific therapy, which consists m paren- 
teral administration of an antimony compound, Foua- 
din 

X-ray signs that are rather characteristic, when pres- 
ent, are (1) dilatation and tortuosity of the pelvic 
ureters with a normal pyelographic picture above, (2) 
demonstration of calcification m the bladder wall 
The fwo cases reported occurred in brothers who had 
lived m Palestine In one the organisms were demon- 
crated, m the other a clinical diagnosis was made 
Both responded dramatically to treatment 

John A Cocke, M D 

Asymptomatic Pyuna m Young Men Francis A 
Bcneienti Am J Surg 69 224-226, August 1945 
Fifteen of SO men who had complete urological studies 
at a naval mobile hospital m the tropics had no symp- 
toms but were examined solely because of the presence 
of leukocytes m occasional specimens of urine With 
one exception, the men were under twenty -six years of 
age, and all were considered to be in good physical con- 
ition In 5 men a serious upper urinary tract condi- 
lon was found — in3 an anomaly of the kidney , in I, a 
l ateral nephrosis, and in 1, a large stone of the kidney 
pe \us nitjj consequent hydronephrosis on that side 
wo of the remaining 10 men had inflammatory ureteral 
nc urcs Mhile2hndchronicprcstntitis, inOinstances 


no disorder of the urinary tract could be found This 
small senes of cases emphasizes the importance of 
urologic investigation of any young man with leuko- 
cytes, either persistently or sporadically, in his urme 

Chyluna Clinical, Laboratory and Statistical Study 
of 45 Personal Cases Observed m HawaiL Shoyei 
Yamauchi J Urol 54 318-347, September 1946 

Chyluna is a clinical entity characterized by the pres- 
ence of chyle in the unne, usually in association with 
microscopic or gross blood It is seen most frequently 
m areas where filanasis is endemic, and the latter con- 
dition IS usually regarded as the foremost predisposmg 
cause, though, as in the author’s cases, filanae may no 
longer be demonstrable m the blood or unne 

Chyle enters the urmary stream through a fistulous 
openmg between the renal lymphatics and the caheeal 
fornix This abnormal communication is due to a rup- 
ture of the fomuc occurrmg as the result of increased 
mtrapyelocahceal tension, immediately attnbutable to 
urmary stasis Urmary stasis is bebeved to act m two 
ways m the first place, it leads to rupture of the f omix , 
m the second, it permits the entrance of unne into the 
perirenal tissues, veins, and particularly the lymph 
channels Inflammatory stasis develops m the lymph 
nodes, which m turn aggravates the lymphatic vanx 
characteristic of filanal disease Thus a vicious cucle 
IS established, particularly if the cause of the urmary 
stasis IS persistent or progressive 

In the author’s senes of 46 cases, the mterval between 
the last exposure to fidanae and the onset of chyluna 
ranged from a few months to forty-five years The 
cases were divided about equally between the sexes 
The course is desenbed as "unpredictable ’’ It may be- 
gin unexpectedly and last a few days, weeks, months, 
or even years, with penods of exacerbation or remis- 
sions of varymg duration, or it may cease completely 
for varymg penods and recur at regular or irregular in- 
tervals The attacks may stop as suddenly as they 
began, m a matter of hours or days 

Symptoms include backache, urinary frequency, 
dysuna, a dusky pallor due to anemia from blood loss, 
and a pecuhar wizened appearance as a result of loss of 
subcutaneous fat The outstandmg feature is the 
voidmg of a mdky urme, unilaterally or bdateraUy, or 
first on one side and then on the other 

Pyelographic studies were done m 32 of the author’s 
cases, revealmg pyejovenous reflux m 3 cases, pjelo- 
lymphatic reflux m 6, pyelovenous and pyelolymphatic 
reflux m 13, and pyelotubular reflux m2 In 8 m- 
stances no shadow was obtained "The author believes 
it safe to conclude that the reflux shadow, particularly 
of the pyelolymphatic type, is the charactenstic pyelo- 
graphic feature of chyluna 

Control of chyluna can be accomplished with httle 
difficulty b> repeated mtrapelvic lavage with silver 
nitrate solutions, but the cause of urmary stasis must 
be removed, and the intake of fat must be limited fol- 
low mg lavage. Alton S Hansen, M D 

Roentgenologic Differentiation Between Hyper- 
trophy of the Prostate and Vesical Urohths Axel 
Renander Acta radiol 26 329-333, June 30, 1945 

(In English ) 

Renander presents 2 cases in which a hj-pcrtrophic 
lobe of the prostate bulging into the bladder was inter 
preted roentgcnologicallj as a non-opaque vesical 
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urolith In each case operation rc\ calcd the /ormatlon 
in question to be an enlarged tertian lobe of (he pros- 
tate. The ongiiml diagnosis of organic \csical urolith 
had been made following urographj and air c>stog- 
i^pbj I irhich in each instance re\ calcd a homogeneous 
shadow the entire ciraimfcrencc of uliich nos clcarlj 
outlined uitli no suggestion of a stalk The point is 
made that the problem is piirclj a matter of roentgen 
ra> projection, the mtading prostate as tnsuahzed on 
the film obscuring the prostatic stalk and thus gimng 
the impression of a free formation in the bladder 

Palugjaj 's claim that a hjpertrophic lobe of the pros- 
tate docs not change its position m the bladder with 
change in the patient's position is emphasized ns a 
differential diagnostic feature, but the author cautions 
against misinterpreting apparent changes m position 
Victor Krfmcns, M D 

THE BLOOD VESSELS 

Retrograde Artenographyin the Study of the Abdomi- 
nal Aorta and Ihac Artenes P L randas Sur- 
gery 18 24‘l-2-10, August 1915 

In 1941 the author described a procetiure for aortog- 
rapht uith the aid cf a urethral catheter (Am J 
Roentgenol 46 041, 1941 Abst in Radiology 39 

121,1942) Inyieii of thcdifTiculty, during the war, of 
obtaining rubber catheters, he has substituted a 
procedure which he designates as "retrograde ab- 
dominal aortography ” In this method the femoral 
artery is aeposed by blunt dissection, under local an- 
esthesia, at the ley cl of Scarpa's triangle and punctured 
with a trocar 1 5 mm m diameter Through this 
trocar arc injected 50 c c of a 70 per cent solution 
of diodrast in two and one-half to three seconds 
Tourniquets must be placed at the roots of both 
loner extremities in order to axoid the passage of 
the contrast medium into the arteries of the legs The 
Trendelenburg position may be required in certain 
cases The opaque medium reaches a higher level dur- 
ing diastole and descends diinng systole, entering then 
into the branches of the abdominal aorta 

To avoid changes in pressure w hen the opaque sub 
stance IS injected by hand, the author has designed an 
apparatus to maintain a constant pressure and rate of 
injection It consists of a pump wnth a piston worked 


femoral venous system The author discusses the la 
of femoral vein ligation in the prophylactic treaUaen 
of pulmonary embolism and eiiluates the use of ra 
ography' m the diagnosis and localization of femon 
thrombi With his method of venography, the dye i 
injected into the superfinal vein at the internal mA 
lus or into one of the other superficial veins of the tod 
with the ordinary intravenous needle (site 19) Ust 
ally It is not necessary to cut doivn on the vera f 
blood pressure cuff is placed around the upper, not tl 
lower leg as high up in the groin as possible, andni 
tinted to 20 mm of mercury at the time of the wjkIioii 
Thus the dye is held in both the superfinal and dt«i 
veins during the \ ray exposure, giving a comparatir 
silhouette of the two systems simultaneously Thi 
compiratixe picture contributes additional diagnosti 
information 

In the normal venogram produced by this method c 
injection, three mam venous trunks should be visiH 
III the upper leg — the saphenous medially and th 
ilouble shadow of femora and profunda centrally Ih 
absence of one of these shadows is of great significant 
diagnostically Similarly, in the lower leg, the thii 
mam systems of internal saphenous, anterior and pa 
tenor tibial should normally be present It is impa 
taut to hax e films of both legs w ith idenbcal amounts! 
dye and identical technic, for in some instances ml 
partial obstruction the win shadow frill not be abser 
but merely narrowed Such narrowing can be dtf 
nitcly determined only by comparison with the veni 
gram of the opposite (normal) leg 

Because of the possibility of iodide poisoning, ev® 

pnticnt should be tested for iodide sensitivity by harm 

him bold a few drops of the solution on the tongue w 
fore the intravenous injection 

Fn e eases are reported in which accurate diagnosis! 
femoral v cm thrombi was made largely through the us 
of venography, and in which satisfactory results wo 
obtained by ligatmgandpartiallj resecting the involve 
femoral vein In 3 cases, the pulmonary embolism oc 
curred before the femoral vein ligation was perfonnec 
The ligation and partial resection of the femoral vew 
in addition to removing the danger of further pulnw 

nary emboh, was found to have a beneficial effect on on 

associated thrombophlebitis 


by an air compressor with a regulator and manometer THE SPINAL CORD 

With a constant pressure of fifteen pounds it is possible 

to inject 26 c c of the opaque substance per second pevic’s Disease A Clinical Review and Case Re 
The first exposure is made w hen 40 c c of the opaque S J Sdbermann J Nerv &. Ment Dis 102 

substance hav e been injected and the second imracdi- ioT-120, August 1945 

atcly afterward A stitch is placed in the adventitia of pevic's disease, or neuromy elitis optica, is a morbu 
the artery after the trocar is withdrawn process involving two anatomically and physiologicflhJ 

Pathologic changes in the abdominal aorta and iliac independent neural structures, the spina! cord and tni 

arteries can be studied by this method, changes in con- optic pathway Clinically, a rather acute or subacuU 

tour, strictures, and dilatations are demonstrable onset with a relatively short interv al between the de 
Aneurysms can be accurately localized and the degree velopment of myelitic and visual deficiencies, vnthapra 
of permeabiUty of the aneurysmal sac, the presence of e or regressive course is fairly typical Death 

canahzaUon and the degree of collateral circulation occurs in 60 per cent of the cases due either to ascend 

lablished The author has had no accidents with the jjjg elitis or to secondary complications If the pa 
method J ^ WhiTELeatiier, M D tient survives residual damage remains Complete 

restoration of health has rarely been reported 


Treatment of Pulmonary Embolism S 

^'rr^gi^tetom fi^rr^opagating thrombi m the 


Until recently, almost all authors agreed upon on m 
fectious toxic agent as the most probable cause of this 
disease, it is now believed that it may be the result of 
an anaphy lactic reaction of the central nervous system 
In the light of histopathologic and ctiologic studies of 
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the so-called demyelmating diseases, modem investiga- 
tors view Devic’s disease, multiple sclerosis, diffuse 
sclerosis, and the encephalomyelitides as basically iden- 
tical processes, the difference being the location, inten- 
sity, and other individual variabilities 

One of the unusual features of the author’s case, in a 
colored n Oman of eighteen years, uas the presence of a 
spinal block, with a roentgen picture that was fairly 
eonclusive of an associated diffuse adhesive spinal 
arachnoiditis It is quite possible that similar changes 
were present m the cranium How ever, neither objec- 
tive nor subjective evidence for such an assumption w as 
available 


FOREIGN BODIES 

Nomographic Calculation of X-Ray Localization 
Values Sdlve Stenstrdm Acta radiol 26 339-344, 

June 30, 1945 (In German ) 

Numerous errors may ensue if, in the x-ray localiza- 
tion of foreign bodies, the factor of magnification at the 
various depths of the object is neglected The author 
describes a nomographic procedure which considers 
the different degrees of magmfication and which permits 
rapid calculations in apphcation of Larsson’s method of 
localization (Acta radiol 22 704, 1941) 

Ernst A Schmidt, M D 


RADIOTHERAPY 


NEOPLASMS 

Treatment of Advanced and Inoperable Cancer 
A RfisumS of Current Trends Based on a Review of the 
Literature and Analysis of Personal Case Expenences 
Wm E Howes and Alfred L Shapiro Surgery 18 
207-228, August 1945 

This paper is concerned pniranly mth the care of the 
patient w ith advanced cancer, inoperable at least in the 
sense that definite possibility of cure cannot be assured 
It can be estimated that 80 per cent of all cancer pa- 
tients, excludmg those with small epitheliomas, will 
either pnmarily or secondarily require palliative care 
The authors give a w orking classification of advanced 
cancer cases, present in outline form the more common 
conditions calhng for palliation, and discuss methods of 
treatment These include irradiation , surgery, pharmo- 
cologic therapy, physiotherapy, and psychotherapy 
Limitation of growth, diminution in size, control of 
secondarj infection, and, on occasion, total ablation of 
the primary lesion or of individual metastases are the 
major objectives of roentgen therapy In such tumors 
M the lymphoblastomas, Ewing's myeloma, and epithe- 
liomas of the skin, pharynx, and cervix, radiosensibihty 
or accessibility of the lesion often contributes to a dra- 
matic result Local and lymphatic recurrences of breast 
cancer frequently respond to intensive irradiation The 
interstitial use of radium or radon in squamous cell car- 
cinoma, cancer of the rectum and bladder, and raetas- 
tases from cancer of the breast may lead to arrest or 
destruction of the lesion Radiation has also proved of 
palliative effect m laryngeal esophageal, bronchiogcnic, 
and gastric cancer in advanced secondary cervical 
IjTnphadenopathy, and the frozen pelvis ’’ 

Bone metastases particularly those secondarj to 
mammarj carcinoma and cancer of the testis and thy- 
roid, often respond favorably to irradiation Lympho 
olastomatous, leukemic, and myelomatous infiltration 
of bone is also frequently benefited particularly in the 
initial course of therapy Bone metastases of other on- 
gin respond less satisfactorily or not at all Isolated 
pulmonary , pleural, and mediastinal metastases of the 
more radiosensitive tumor types have been known to 
recede with radiotherapy Ascites due to peritoneal 
implantation by ovarian carcinoma may respond favor- 
o b. pcnmtting prolongation of the period between 
tappings 

The various surgical measures for palliation arc dis- 
missed in some detail special mention being made of 


control of pain by interruption of the pathways of the 
nerve impulses Formidable surgical procedures in pa- 
tients with incurable mahgnant growths have the sole 
object of mitigatmg or forestalling unbearable agony 
where the sufferer can, in the event of survival, look for- 
ward to a period of months or years free from pam An 
operative death rate as high as 10 per cent is not as de- 
terrent as in elective general surgery, smee, where ex- 
treme suffering cannot be palliated, a surgical mor- 
tality cannot be construed as equally unwelcome 

Pharmacologic therapy includes the judicious use of 
analgesics, supportive measures, such as high-calone 
diets and vitamin preparations, endoerme therapy as 
indicated, and local application of the sulfonamides, 
penicillin, and other ointments to infected, ulcerating, 
and fungatmg lesions 

Physiotherapy has little to offer in this field, though 
occasional employment of such measures as diathermy 
and moist heat may' afford relief Psychotherapeu- 
tically the attitude of the physician and thorough and 
sympathetic nursing care are of paramount importance 

The authors present a senes of 42 selected cases of 
advanced and recurrent cancer referred to the Brooklyn 
Cancer Institute as "beyond attempts at cure ’’ With 
three exceptions, all patients received secondary radia- 
tion, radium or radon therapy, usually in several cycles 
The technics used varied considerably, m view of the 
variety of neoplasms treated, but total amounts com- 
posed adequate accepted tumor lethal doses in all 
instances Primary resections were earned out in 
half the cases, most often by electrotherra cuttmg cur- 
rent, for symptomatic relief by excision of extensive 
infected, ulcerative, or fungatmg lesions In most of 
the others, radieal secondary resection wnth hope of tu- 
mor extirpation was earned out In several instances 
radiation alone sufficed AU the patients were ambula- 
tory, active, and in relative comfort at the time of the 
report Survival penods ranged from two and a half 
to fourteen j ears, av eraging four and a half j cars In 
24 patients presumptive cures and m 9 instances defi- 
nite arrest were attained the remainder were notably 
improved J E WiirTELEATiiER, M D 

Radium Therapy of Hemangioma. Lester AI J 
Freedman, Harold W Jacox, and Lawrence G Bem- 
haucr Urol &. Cutan Rev 49 500-507, September 

1945 

The authors descnTic llicir method of contact radium 
therapy of hemangioma and report their results m a 
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senes of P5 pauenls Platinum needles, IDO intn in 
length, 1 7 mm in outside diameter, nith a wall thick- 
ness of 0 5 mm , each containing 10 0 mg of radium 
clement, were used These were \'anousli arranged, 
not o\er 10 cm apart, application was usually for 
one hour, though in thicke-r lesions this was extended 
to an hour and a half or two hours A second treat- 
ment was gnen after an mterwal of six to eight weeks, 
a third in not less than four months, and a fourth in not 
less than six months Rarelj /i\c or six treatments 
were required 

Scvcnt> nine of the scries of 95 patients were one 
>ear of age or less One patient died at the age of 
three w ecks w ith hemangiomatosis of the lungs and ab- 
dominal organs, and 3 faded to return after the /irsf 
treatment Excepting these, 107 lesions were treated, 
wnth a perfect result in 05 and definite improxnancnt in 
35 The best results were obtained in the “straw berr} 
mark” or xascular new Of the 7 failures, 0 were jn 
new of the "flame” tjTie (port-wine marks), but ci cn 
m this group encouraging results were obtained 

klAimtcr D Sactis, M D 

Radio-Sensitive Parasellar Tumors Report of a 
Case Walter S Lawrence and Walter W Robinson 
South M J 38 510-51J, August 19-15 

The authors preface their case report with a general 
discussion of pituitary and parasellar tumors Their 
patient was a man of 25 seen bj them in January 1W4, 
with a history of potjairia and sex-crc headaches Loss 
of VTSion had begun the preceding September, when 
examination showed bilateral optic atrophy and con- 
traction of both visual fields On examination two 
months later a diagnosis of a chiasmal lesion with dia- 
betes insipidus was considered and exploratory trans- 
frontal craniotomy was recommended but refused 
Hormone therapy was incfifcctive, and loss of vision 


before the advent of ominous visual distorbances era 
in the absence of positive roentgen findings 

Max Mass, JLD 

Carcinoma of the Esophagus A Stuvey of 331 
Cases Edwin Boros Gastroenterology 5 I05-III, 
August 1945 

An analy sis is mode of the results of vanoos forms ol 
treatment in 332 cases of esophageal cancer seen at lie 
New York City Cancer Hospital from 1922 (o IWf 
Eighty patients received intensive radiation tienpy 
They generally stood the treatment well In tmlyaa 
occasional instance was there any elevabon of te^IpeI^ 
turn There was sometimes improvement in dejlats 
tion but not sufficient to warrant the inference thatil 
could be expected with any measure of certainty A 
few patients gained weight, but for the most part tit 
weight remained stationary or declmed Esopiap»- 
copy rcxcaled no evidence of shnnhag of the tomtr 
following irradiation, or any sign of abatement of tie 
process Congestion and edema in a pronounced fora 
constituted the general picture. The leagth ot Be 
ranged from one to eleven months foUomagirradatEit. 
Jso details as to the method of treatment are givta 
Seven patients were operated upon with a view to 
total extirpation of the tumor and the lesion was fonw 
to be inoperable Gastrostomy was performed on Iw 
patients and, while relief in swallowmg was expenenetd 
by some, no prolongation of life resulted The opera 
tive mortality was high, 25 per cent Twenty fiva “ 
the 80 patients receivnng radiation therapy also had t 
gastrostomy , but the results appeared the same as m 
patients having a gastrostomy only 
The author concludes that, in spite of everything s® 
far devised, cancer of the esophagus is practically 
ways fatal, the results of surgery have been ahnos 
uniformly bad 


progressed to complete blindness Bv December 1943, 
operation was considered useless, and x-ray therapy 
was suggested This was begun early in January 
After the fourth treatmeat vision had returned suf- 
ficiently so that the patient could control his move- 
ments about the house and his polyuria was markedly' 
diminished After the seventh treatment be made 


trips to a distant city alone A month after the com- 
pletion of his treatments, Che sight of his left ey'e was 
20/200 but only light perception was recovered in his 
right eye His sexual powers, which had been im- 
paired, were also improved 

Treatment was by the multiple port method at weekly 
intervals, approximately 300 r per treatment The 
factors were 186 kv , 0 6 ram Cu and 1 0 mm A1 
filtration, 40 cm distance, and all radiation was given 
through a S-cm cone At the end of the fourth month 
the interval between treatments was increased to one 
month The total dose in eight and a half months of 


treatment was 5,535 r 

The radiosensitivity of this growth suggests a true 
pituitary ongm The symptoms were rather charac- 
t^tic of a chromophobe pituitary tumor, yet there was 
no roentgenographic evidence of expansion o^os.on 
of the sella and no suprasellar calcification The sug- 
^Uon IS made that this growth, although on^at- 
^ withm the pituitary fossa, may have developed 


^The wUiors pomt out that patients with symptoms 


Clmical Results with Rotation Therapy in 
the Esophagns Prelimmary Report Based 
Cases Jens Nielsen Acta radiol 26 331-31’ , 

June 30, 1945 (In English ) 

In addition to a discussion of his expenmental stu 
in rotation therapy of esophageal cancer, Nielsen ^ 
sents his observations and results with this form of tM 
apy in 174 cases treated at The Radium Center m 
penhagen The theoretical basis of rotation therapy 
discussed at length by the author and his associate to 
previous pubhcations (see, for example, Acta raQio>- 
25 96, 1944 Abst m Radiology 46 546, 1948) 

Treatment is earned out under constant fluoros^to 
control "With fields so narrow that the volume d<^ 
despite a very considerable tumor dose, is kept witato 
moderate limits, it is only by screenmg that 
make absolutely sure that the beam is really centerm 
on the esophagus durmg the whole of the rotation. 
The patient is seated on a stool which rotates about a 
vertical axis while the roentgen tube is in a fixed 
tion with the central ray directed honzontally The 
rotation time is usually ten to fifteen imnutes The 
patient is instructed through a speakmg griU to lift Ins 
arms and place them over his head when it is observed 
by the operator that they come within the roentgen ray 
beam If the lesion is situated so high that the shoal 
ders come mto the beam durmg the rotation, it is best 
to interrupt the irradiation durmg their passage Al- 
lowances for deviation of the esophagus in relation to 
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he axis of the thorax during the rotation are made by 
irranging the diaphragm in such a manner that it can 
le displaced a few centimeters to each side by means of 
1 Bowden cable manipulated from the control booth 
mouthful of banum paste is swallowed by degrees 
rom tune to time durmg the rotation, servmg to mark 
the pomt of stenosis 

The curative tumor dose is about 6,000 r dehvered 
over a period of five to eight weeks One hundred 
and eighteen cases were treated with radiation of half- 
layer value of 0 3 mm Cu (180 kv , 6 ma , 2-3 mm Al) 
and 66 with radiation of half-layer value of 0 9 mm Cu 
(180-200 kv , 16-30 ma , 0 6 mm Cu) The focus- 
axis distance m all cases was 60 cm The width of the 
axial field varied from 3 to 6 cm The most suitable 
daily dose was found to be a tumor dose of between 100 
and 200 r given in two sittmgs 
The cutaneous reaction is at the most a moderate dry 
epidermitis General reactions were slight Cicatri- 
aal stenoses or perforations followmg therapy created 
no particular problem 

No attempt is made to evaluate ultimate results of 
this form of treatment In 20 per cent of the cases, 
treatment could be considered only as palhative, since 
a tumor dose of less than 3,000 r was given Improve- 
ment of deglutition was marked in many cases Free- 
dom from symptoms or definite improvement was ob- 
tained m 117 cases Twenty-five per cent of the pa- 
tients were alive after one year, and 16 per cent after 
two years, as compared to 10 and 4 per cent, respec- 
tively, m earher senes not receivmg rotation therapy 
The author believes that treatment of cancer of the 
esophagus will in the future be chiefly by radiation and 
preferably by the rotary techmc Results will be 
still further improved by the use of more penetrating 
radiation (milhon-volt roentgen rays) 

Several photographs of the equipment used are re- 
produced Victor Kremens, M D 


Carcmoma of the Breast Study of 37 Cases George 
B Kent and Kenneth C Saivyer Rocky Mountain 
J 42 672-676, September 1946 

The authors begm with the statement that progress 
in the treatment of cancer of the breast has not been 
comparable to that m the treatment of other neoplasms 
The nch bed of lymphatics in which the breast lies, the 
anaplastic nature of most of the growths, and the ac- 
cessibility of the region to trauma contribute to this 
unhappy situation 


Of the present senes of 37 patients, 40 6 per cent wen 
betneen the ages of forty-fix'e and fifty -four and 32 4 
per cent were between fifty-five and sixty'-four Thi 
loungest patient was twenty four and the eldest sev- 
enty -fi\e Involvement of the left breast was mon 
frequent There was demonstrable lymph node in 
y oU ement m 40 per cent of the cases 
It IS the authors’ practice to remox c the entue breas 
j froren section diagnosis, howexer innocent thi 
clinical appearance may be Of this senes, 70 2 pei 
cent were of the scirrhous tyTie, 21 0 per cent xverc ad 
^!®‘^’’m'’°nia, 4 1 per cent medullary carcinoma 
ere was a single case of Paget’s disease Ninety pe 
cent of the tumors xvere of grades 3 and 4 (Broders) 
he authors admit that their experience with pre 
operatixx roentgen therapy does not qualify them t' 
cner an opinion as to its value They haxc not fa 
c^'c It, howexer, because of the generally rccognizc( 


danger of infection and necrosis folloivmg subsequent 
siirgery and also because of the delay m operation which 
IS involved Two cases in their senes, however, which 
received preoperative irradiation, elsewhere did well 
followmg operation The authors question, also, the 
adxnsabihty of postoperative irradiation and cite 
Ijarrmgton’s statement comparmg the results with and 
Without such treatment He found that only 4 8 per 
cent more patients xvith lymphatic mvolvement who 
had received postoperative irradiation were hvmg at 
the end of five years, whose lesions had been graded 3 
or 4, while 4 2 fewer were Itmng after ten years whose 
lessons were graded 1, 2, 3, and 4 [The itahcs are the 
abstractor’s ] The authors’ operative mortality was 
4 per cent The three-year survival rate xvas 76 per 
cent, the five-year rate 50 per cent, and the ten-year 
rate 16 per cent In the group with axillary metastases 
the corresponding figures were 66 per cent, 26 per cent, 
and 7 6 per cent Percy J Delano, M D 

Lymphosarcoma of the Mediastmum m a Child — 
Results vTith Radiation Therapy Nine Year Follow- 
Up Study Benjamin Kaufman Arch Pediat 62 
340-363, August 1946 

This article presents m full detail the case history of 
a child who had been under observation since infancy 
A mediastmal enlargement was discovered early, and 
at the age of three years and three months a diagnosis 
of lymphosarcoma of the mediastinum was made by 
needle biopsy Radiation therapy was then begun, 
3,000 r (m au) being dehvered to each of two chest 
ports, with subsequent reduction m the size of the 
tumor Later, followmg the occurrence of diarrhea, 
radiation m moderate dosage xvas given over the back 
and abdomen Subsequently lesions, presumably 
metastatic, were demonstrated roentgenologically m 
the right hip, skull, and radius These lesions were 
also irradiated , dosage, howexar, was himted because 
of the parents’ fear of the eflects on epiphyseal groxvth 

Death occurred after a nme-year course In sum- 
mary the author comments “Looking back over this 
long and painful history I am impressed that the recur- 
rent lymphosarcoma metastases proxred to be very 
much more radio-resistant than the ongmal lesions 
and that they could have been halted probably only 
by much more intensive depth doses ’’ 

Percy J Delano, M D 

Results of Various Types of Treatment m Adeno- 
carcinoma of the Endometrium Charles E McLen- 
nan Am J Obst &. Gynec 50 254-262, September 

1945 

The author discusses the results of treatment of 225 
xTomen xvith uterine corpus carcinoma by x-ray, ra- 
dium, and surgical methods Of 111 xxho xxerc treated 
over fixe years ago, 45 per cent xvere lixnng, free of dis- 
ease 

Thirt>-onc of the fixe->ear senes of 111 had been 
treated pnmanly elsewhere, xxhile 80 xxere treated 
solely in the author’s clinic Of the latter group, 46 
reccixcd radiation therapy alone, in 5 others treat- 
ment xvas onginally hmited to irradiaUon but hj-stercc- 
tomj was ulumatclj done for recurrence Txventj- 
nine paUents xxerc treated bj total hjsterectomj , and 
of these 83 per cent hxed more than fixe >ears free of 
disease, xxhcrcas only 22 per cent of those treated 
mdiologicallj surxnxed fixe years The latter group 
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contained all the inojicrablc and "bad nsk” eases, but 
the author feels that more nng-ht have been salvaged by 
hlwrahring somewhat the criteria of opcmbiht> Of 
those treated elsewhere, tnaii> were admitted with 
vaginal inctastases, following irradiation, 42 per cent 
of these lived for at least five years 

The ‘ routine" or standard method of treatment for 
this disease up to July 4041 consisted of deep x ray 
therapj— two and a half to three ciythema doses at 
the tumor site delivered in 25 to 30 daily treatments, 
over nppro'cimntcl> four weeks, followed bj 5,000 mg 
hr of radium thcrap} within 100 hours, with total 
hysterectomj and bilateral salpingo oophorectomy four 
to SIX weeks later Only 53 per cent of the patients re- 
ceived the ' routine" treatment, though 71 per cent 
had complete’ treatment in the sense that total re- 
moval of the uterus was accomplished Alany of the 
patients could not complete the "routine" treatment 
because of eomphcations which arose and others were 
not subjeeted to it because of contraindications listed 
III detail in tlic original article 

Of 114 patients followed less than five years, 00 re- 
ceived "complete” trealnicnt. with S4 S per cent sur- 
vnving, 49 were given routine" treatment (radium 
and surgery), with 03 8 per cent sumvnng, and 27 were 
given incomplete or no treatment, with 25 9 per cent 
survnvnng The ultimate siimval rate of the last 
group IS expected to be v ery low 

The operattv'c mortality for all patients was 5 8 per 
cent When 3 patients wnth vnrtually hopeless prog- 
nosis are left out, however, that mortality drops to 3 
per cent The postoperative deaths, which arc consid- 
ered in detail w ere due to complieations m almost cv cry 
mstaiicc 

Poor results are to be expected from treatment by 


normal morphological vanations in the pregnant etna, 
which also must be differentiated from malignM 
change If the microscopic diagnosis is questionaUt, 
treatment should be withheld until the sections bait 
been reviewed by several competent gynecdopc 
pathologists and, if necessary, new biopsy speanreni 
have been obtained 

The prognosis for caranoma of the cerm found dm 
ing pregnancy is apparently as good as m the non- 
pregnant woman The bchef that the rate ol loal 
grow th of the tumor is accelerated by pregnancy has 
not been substantiated, nor is there evidence that prt{ 
nancy increases the opportumty of spread ol the dis- 
ease into the surrounding tissues There is, witti 
some evidence to the contrary, cited by the aiilbcr 
KaturaVy , far advanced caremomas have a poorpms 
nosis, but in those discovered early by the alert phya- 
cian the outlook is good 

X-ray therapy should be started immediately alw 
establishing the diagnosis in the first tnmester of prt| 
nancy Abortion will usually occur during the tlmd 
week of irradiation Should it not occur or be incom 
plcte, curettage should be earned out. The aim B to 
deliver 3,000 r to each parametnum, with radium in- 
sertion after the uterus has been empbed The it 
dium dosage is at least 5 000 mg hr ■ — one-third to the 
uterus and two-thirds to the cervix 

Dunng the early part of the second tnmester, tr^ 
ment is as desenbed above, though the radiation is lea 
effective because of the size of the uterus Later m 
the second tnmester, surface application of radium to 
the ccm\ followed by abdominal section, 
tion, and intrautenne radium therapy, is indicated Vn 
less the lesion is very small, delivery from below u con- 
traindicated at that time because of danger of hemot 


radiation alone Some patients may be salvaged by rbage 

later hysterectomy for recurrent or persistent carci- Dunng the third truncster, the last method appho 
noma The results of giving full-tolerance doses of \- and often the baby can be saved without undue nst 
radiation have been so poor in tins author’s c-xpcncncc to the mother 

that the practice has been eliminated as a part of the The author desenbes 0 cases of cervical carano® 
"routine” treatment of many patients and greater dunng pregnancy 4 of which were discovered in W 
dependence has been placed on radium and total cbnic with which he is associated One patient reru^ 
hysterectomy , wnth distinct reduction in morbidity treatment Two of the remammg three have surw^ 
and mortality, although it is too early to draw conclu- over five years Bernard S Kalavjian, M o 

sions as to end-results Final results wall depend to a 

considerable e.vtcnt on the nature of the matenal pre- Xreatment of Mahgnant Tumors of the Tes 

sented for therapy, medical and surgical complicaUons, Haakon (jdegaard Acta radiol 26 345-352, 

age weight, and nutntional stati^ June (j-„ English ) 

Bernard S Kalavjian, M Malignant testicular tumors, from a practical cbm 

cal standpoint are classified into two mam groups by 
Carcinoma of the Cervix Complicated by Pregnancy the author (1) seminomas and (2) malignant embU 

J Robert 'UTllson Am J Obst & Gynec 50 275- onal tesbcular tumors, 'teratomas ’’ The geniuiK 
283 September 1945 sarcoma and the true carcinoma are so rare that tbty 

While caremoma of the cervix is rare during preg- are considered to be of httle significance 
nancy (0 015 per cent in the author’s senes), it should Norwegian and Amencan sources show tcsticulw 
be considered m the differential diagnosis of painless tumors to constitute 0 3 per cent and 0 6 per cent, 
tenne bleedmg During the first tnmester of preg- respectively, of all mahgnant neoplasms in men 

V bleedmg usually indicates threatened abortion tumors occur with equal frequency on both sides, and 
rf^t does not cease after one week of bed rest, sterile SI 8 per cent of the patients fall mthm the twenty W 
' 1 exammation includmg visualization of the fifty-year age group In about 10 per cent of cases 

imnerative ’ The diagnosis of pregnancy can the affected testis is ectopic 
cervix, is pc bleedmg site determmed Lymph node metastases have proved to be the con 

thus be connrm jpcidual reaction on the cervLX foundmg element in treatment and prognosis Ac 

Cerviatis or areas everted, fnable and bleed cording to Grevilhus (Acta chir Scandmav , Supp 

dunng pregnancy may cannot be differ- 48 1937), metastases from semmoraas and teratomas 

easily on mampulauon Microscopic ex- occur within a year m 62 6 and 92 6 per cent of cases, 

enUated grossly from should therefore be respectively Higgins and Buchert (Am J Surg 

ammation of a biopsy familiar with the 43 676 1939) report supraclavicular lyrniph node 

done by a pathologist thorougmy 


Vol 47 


Abstracts of Current Literature 


103 


netastases in 15 per cent, lung metastases in 13 8 per 
wit, mediastinal metastases in 3 0 per cent, and spread 
to the inguinal lymph nodes m 4 8 per cent of cases 
The usual treatment today is orchiectomy u ith post- 
Dperative irradiation It seems, however, from various 
'eports, that with teratomas roentgen treatment does 
not prolong life, but with seminomas the survival 
period IS increased 

At the Norwegian Radium Hospital, roentgen treat- 
ment is given to one ihac field, one field toward the 
lumbar region from the front, and one larger field to- 
ward the lumbar region from the rear (illustrative dia- 
grams are given) One field is treated per day, sii. 
days in the week The dady dose is about 350 r with 
175 tv , 4 ma , 50 cm distance, 0 85 mm Cu plus 0 6 
mm A] filtration The total dosage is about 3,500 r 
to each field 

Twenty-one semmomas and 16 teratomas have been 
treated at the Norwegian Radium Hospital in the pe- 
nod 1935—11, 19 and 13 cases received adequate post- 
operative irradiation Of the patients wuth seminoma, 

11 sumved, free from recurrence, tw o years or more, 

8 of these three years or more, and 2 more than five 
} ears Of those with teratoma, 4 sumved for over two 
years, 3 of these for more than three years 

Victor KrejienS, M D 

Teratoma of the Testis Report of Sixty-Five Cases 
John L Earner Am J Roentgenol 54 257-261, 
September 1945 

Sixty-five cases of teratoma of the testis were ob- 
served at an Army general hospital, representmg 7 SB 
per cent of all cases of malignant tumors The neces- 
sity for an early diagnosis m testicular tumors cannot 
be o\ erstressed The most frequent symiptom is pain- 
less sn cllmg In 6 cases the tumor was found on rou- 
tine exammation for other purposes There is a tend- 
ency for the organ to retam its natural outhne It is 
usually smooth and freely movable The mass does 
not transiUummate In those coses which offer any 
question of diagnosis, it is behev'ed a surgical explora- 
tion is warranted 

The treatment consists in corabmed surgery and ir- 
radiabon Adequate operation involves orchiectomy 
and removal of the cord with accompanying structures 
high at the internal abdominal nng As early as tbe 
third to fifth day after operation, a course of external 
deep roentgen therapy is begun In cases mthout 
metastases, the portals of treatment are ov’cr the opera- 
tive site the mid-abdomen, epigastrium, and posten- 
mly mer the upper sacrum and abdomen, and flanks 
Vhen metastases arc present or suspected, the fields 
me the same with the addition of a lateral abdominal 
field antrnor and posterior chest fields, and usually 
a field ov cr the left supraclawcular region 

Follon up shoiis that 10 7 per cent of the patients 
in this senes have died 

Clarence E Wea\ cr, M D 

Radium Therapy m Caremoma of the Penis Wick- 
hvni and Dauvnlfiers J dc radiol ct d Clectrol 26 
G-9, 1044-45 

The authors revnew the results of others in the treat- 
niciil of carcinoma of the penis and report their own 
experience with 45 cases Of this group 20 vicrc con- 
wvd to be bey ond hope of cure cither because of cx- 

‘-nsinn or recurrence. Of the remaining 19 patients. 


14 were treated by radium and of these 8 were well after 
periods of one to eight years Radium puncture and 
surface application were used either separately or in 
combmation 

The usual form of surface appheator was a moulage, 
individually designed m each case, with a tube-skm dis- 
tance of from 1 to 5 cm The dose varied from 1,300 
to 20,500 r, calculated at the center of the penis In 
one case. 13,000 r vrere given to the surface and 20,000 r 
deeply by puncture, foUowmg this, recovery ensued 
with restoration of a normal appearing organ 

The authors have apparently found that in the major- 
ity of cases the associated adenopathy is mflamroatory 
Radiotherapy of enlarged nodes is not advocated If 
they do not disappear following treatment of the pri- 
mary lesion, they may eventuaUy he excised 

Percv j Delano, M D 

Supplementary Measures m Radium Therapy of 
Epith^omas of the Perns and Evaluation of the Dose 
in Roentgens Lucien Dauvilhers and Marcel FnUey 
J radio! et d'41ectrol 26 3—4, 1944—45 

The authors begin by commenting upon the difficul- 
ties of measuring gamma radiation m r units, due in 
some measure to vanation in intensity with changes m 
the distance factor 

The first portion of the article will be of particular 
interest to phj’siasts, as it concerns ways and means 
of arriving at an accurate estimate of the dosage re- 
ceived by the tissues irradiated One example is cited, 
which IS easily remembered and tends to remind one 
of the great variation in dosage with alteration of dis- 
tance, ( e , the fact that betvveen a distance of 20 mm 
and one of 22 mm , there is a 20 per cent variation in 
the amount of radiation received by the skin The 
authors do not consider so much what is their probable 
maximum dose at the pomt of greatest intensity but 
rather concern themseh'es with the smallest dose re- 
ceived at the periphery of the lesion 

In cancer of the penis, the difiSculties are not so great, 
because of the limited field The authors consider that 
they achieve something like homogeneous irradiation m 
the involved areas Percv J Delano, M D 

Plasmocytoma of Temporal Bone J C Gros 
Arch Otolaryng 42 188-190, September 1945 

An exploratory mastoidectomy in a patient with a 
slowly progressive Grademgo syndrome of four years’ 
duration, with tinnitus and deafness, tngemmal pain 
and paralysis of the fifth and stxth cranial nerv es, re- 
V ealed a plasmocvToma of the temporal bone, involving 
the middle ear the mastoid, and the petrous apex 
FoUowmg the operaUon. the patient receiv'ed high- 
voltage roentgen therapy Over a three weeks’ penod 
(March 1-24) she was given 5 700 r at 30 r per minute 
to a field 8 X 9 cm The area treated co\ ered the en- 
tux: petrous bone, the ear, and the mastoid Treat- 
ment was discontinued for about fi^ve weeks because 
of the pronounced reactions m the auricular carti- 
lage All ocular pain had disappeared, but paralysis of 
the external rectus muscle persisted The second course 
of treatment consisted of 4,000 r at IS r per minute ov cr 
a seventeen-day penod (May 3-20), to a somewhat 
more antenor field, <o that the petrous bone itself could 
be irradiated The axtcrnaj car was carefully pro- 
tected At the end of the second course of treatment 
there was evndcncc of movement of the feft eye This 



104 


Abstracts or Current LiteriVture 


Jolr 19)6 


movement iinpro\cd to the extent that there nas onI> 
n slight strabismus in the extreme left position 

X-Ray Treatment of Warts Everett E Sccdorf 
Urol 6L Cutan Rev 49 -10-<-l%, August 10^6 
The prime purpose in all forms of tlierapj' for narfs 
IS their complete destruction It is the consensus 
among dermatologists that surgerj should be used 
onlv as a last resort Irradiation in the hands of an 
cxpenenced phjsiciati has man) advantages over other 
forms of thcrap) It is painless, reactions are mild, 
there are no stcondar) infections, and cosinefic results 
arc better Whether radiuin or \ ra) is used it is 
agreed that a single massive dose is preferable to frac- 
tional irradiation Radium is not as adaptable to use 
os \-ra) Coalcsccnt vvarts should be dcslro)ed, a 
portion at a time, b) cicctrodcsiceation 

The surface of a plantar uart should be peeled before 
treatment b) radiation The average dose for such 
uarts IS 1,200 r (SO to 120 kv p with practically no 
filtration) U ith smaller lesions, comparabl) larger 
doses arc required, but even for the smaUcst ones 1,800 
to 2,000 r IS usuall) enough If tlic diameter exceeds 
1 cm , the dosage should be reduced proportionately 
A vcrucca that has been given two treatments vnthin 
a three month penod and has failed to respond com- 
plete!), or has recurred, should not receive further ir- 
radiation Maurice D Sachs, M D 

On Keloids and Their Treatment Sverre Strand 
Acta radio! 26 397— lOS, June 30, 1945 
A revnew of the more recent European literature on 
keloids and their irradiation treatment is given along 
with a discussion of the histogenesis and pathogenesis 
of this clinical entity 

The technic of treatment with radium at the Nor- 
wegian Radium Hospital is presented A radium- 
mold with radium skin distance of 0 7 cm and filtra- 
tion of 0 7 to 1 0 mm platinum is used The molds 
arc adjusted to deliver about 500 r in twenty-four hours, 
and a total dosage of 1,400 to 2,000 r, extended over a 
penod of three or four days, is delivered to the keloid 
site The dosage is adjusted to the probable radio- 
scnsitivnty of the indivndual keloid, age of the patient 
and of the keloid, its extent and elevation above the 
surrounding skin 

Of 117 cases treated during the jears 1933— i2, 57 
per cent have shown very satisfactory regression, 32 
per cent good regression, 0 per cent some regression, 
and 1 per cent no regression The pam characteristic 
of some tjqies of keloid disappearecL m practically all 
cases In no instance was there a tendency to recur- 
rence after radium treatment bad caused regression 
Conditions for regression are most favorable m growths 
of less than one year duration and in younger patients 
Victor Kremens M D 


dren’s Hospital, Boston, but only 10 have been 8d^ 
quatel) folloivcd In 2 instances the response was not 
satisfactory one patient had nen^ deafness, and 
treatment was advised only with a vague hope foi im 
provement, the other iras a psycboaeurotic mtb com- 
plaints of deafness which could never be evaluattd. 
The remaining 14 patients all showed some impnm- 
ment, and in 12 the response was excellent 
After the diagnosis of conductive deafness due to 
hyperplastic lymphoid tissue in the nasopharynx has 
Ijcen established, a decision as to the use of suigtiy ot 
radiation must be made If there is considerable 
adenoid tissue it is usuall) best to remove it surgrahy 
If this has alrcad) been done and any secondary hyper 
trophic tissue is present in or about the eustachian on 
flees where curettage would he impossible or dangermu 
because of the possibihty of produemg stenosis of the 
onficcs, radiation is advosable It does not appear nn 
tennl whether radium, radon, or roentgen radiation u 
emplo)ed, so long as treatment is complete. The 
authors recommend roentgen rays because of the sun 
phcit) of treatment and its general availabihty 
VTicn the roentgen treatment of hyperplastic lymph 
Old tissue was first begun at the Children’s Hospital, 
tliere was considerable variation in the amount of radia 
tion administered and m the number of treatments 
given Non 800 r measured m air is considered suf 
ficient to restore the patency of the eustachian orifices. 
It IS customary' to treat through two lateral ports suf 
liaentl) Jarge to cover the nasopharynx, 6 X 8 cm 
IS usuil) adequate At one sitting 200 r is given 
through each lateral port (200 kv , 10 ma , SO 
TSD , 1 0 mm Al, and 0 6 Cu filtration, with a half 
value layer of 1 05 mm Cu) One week later a sunilar 
treatment is given and the patient is asked to return 
in S1.X weeks for re-evaluation and a recording by the 
audiometer 

Roentgen Irradiabon m the Treatment of Man^ 
Sfrflmpefl Disease (Ankylosing Spondylarthritis) Anal- 
ysis of 160 Cases James E Hemphill and Robert 
J Reeves Am J Roentgenol 54 2S2-2S9, Septem 

her 1946 

Manc-Strumpell disease is a chrome systemic disesJC 
of unknown etiology characterized by mflanunataiy 
changes m the synovial membrane and penarticulai 
structures of the sacroihac and spinal joints, vnth re- 
missions and exacerbations of systemic and local maw 
festations The disease appears to be a chmeal entity 
The blood sedimentation rate is always elevated and u 
a guide m follow-up The disease characteristically 
begins in the sacroihac joints and extends upward 
Fibrous and bony ankylosis follow a gradual destruc- 
tion of the joint cartilage. Most cases occur between 
the ages of twenty and forty-five Pam and stiffness 
are earl) symptoms and are irorse in the morning 
Paravertebral muscle spasm is closely associated with 


non-tteoplastic disease 

Conductive Deafness and Its Relation to Lymphdd 
yperplasia of the Hasopharyni Benefits fram X- 
w nerapy Edward B D Neuhauser and Chiles 
W”on M Chn North Amenca 28 1261- 

with 

ive been treated by roentgen radiation at the Ctnl 


the pam and stiffness 

Early m the disease the roentgenogram made ob- 
bquel) at a 45-degree angle may show changes about 
the articular facets of the vertebrae Usually the 
earliest detected changes are in the sacroiliac joints 
Calcification of the hgaments producing bndging of the 
mtervertebral disks with ankylosis of the spine, occurs 
in the final stage of the disease 

The earlier correct diagnosis can be made and proper 
orthopedic and roentgen treatment instituted tlie bet- 
ter the prognosis The orthopedic treatment is most 
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7 ! important, and satisfactory results cannot be expected 
' if roentgen therapy is used alone The authors’ senes 
n numbers 160 cases, 86 per cent of the patients were 
r males, 94 per cent vrere white The roentgen therapy 
n factors used were 200 kv , 30 to 50 cm distance, 0 6 
■-I mm Cu plus 1 0 mm Al, 8 to 25 ma Elongated fields 
■j over the spmal column were treated, and the lateral 
_ spmal hgaments were included m the beam A roughly 
E triangular field was used over the lumbosacral and 
sacrodiac joints A total dose of 450 r to 600 r (m air) 
per field was given, 150 r to each field daily or every 
1 other day The senes i\as repeated m six to eight 
' weeks if necessary In 78 per cent of those treated 

- one senes was given, m 17 per cent two senes, and m 
,• 5 per cent three senes Seventy-six per cent of the pa- 

bents were improved by the treatment Thirteen pa- 

- bents who were bedndden and unable to work returned 
to gainful occupation Seventy-two per cent of the 
beated pabents showed a reduction of sedimentation 
rates after therapy The mam effects of roentgen 
therapy are reduction of pam, stiffness, and paraverte- 
bral muscle spasm This allows orthopedic correcbon 
of the otherwise inevitable defomuties, and the authors 
feel that this is one of the chief values of roentgen ther- 
apy 

The pathological granulabons of Mane-StrumpeU 
‘bsease are similar to the vascular granulations of 
other inflammatory reacbons known to be radiosensi- 
bve Arrest of the producbon of the granulatmg pan- 
nus IS not too much to hope for This may be the 
niechamsm of roentgen reacbon To accomplish this, 
the treatment must be msbtuted early 

Clarence E Weaver, M D 

Pruritus Am A Clmical Study Arthur L Shapiro 
and Stephen Rothman Gasboenterology S 155- 
168, September 1945 

A study of 70 pabents with pruritus am revealed 
none of the commonly listed ebologic factors Neuro- 
dcrmatibs was present m 55 7 per cent of the pabents, 
mcludmg those with perianal hchemficabon Treat- 
nient based on eliinmabon of the use of toilet paper and 
subsbtution of a superfatted soap sitzbath, with auxil- 
iary use of phenobarbital, local applicabon of ointments 
or lotions, and minimum doses of \-radiabon was suc- 
^sful in 93 per cent of the 58 patients on whom a 
follow up could be made 

Thirty-eight out of the 70 pabents were given x-ray 
thcrapj The rest did not receive this teeatment, 
oitlmr because they had acute inflammatory signs, 
'bth the subsidence of which the pruritus disappeared, 
or because they had received previous irradiabon The 
authors beheie that the only form of pruritus am in 
nhich \ ra> therapy is of decisive value and almost 
ncccssaiy for cutting through the naous circle of itch- 
and scratchmg is prunbs am with hchemficabon 
'cn in this form, apphcabon of crude coal tar oint- 
mcnts can fairlj well be subsbtuted for x-rays 
The effect of the irradiabon is not directly propor- 
lonal to the quantitj of x-ra>s gi\en, and small doses 
bidiabon are more beneficial than larger doses 
41 'I'°'^P*^'^fbibiig raj s In this senes single doses of 
to 82 r (corresponding to 1/8 to 1/4 of 1 skm unit) 
at SO kv p , h vl 0 05 mm Cu, vnthout 
in ^ exposure was smaller than 4 cm 

lameter and thus back-scatter could be ignored 
reatment uas repeated after a tuo weeks inter- 


val, excepbonaUy after one week The average total 
number of irradiabons was three In cases which re- 
sponded well, no further irradiabon was needed, m 
the others conbnuabon of the beatment would have 
been useless 

Short Wave Radiabons Mechamsm of the Anb- 
Inflammatory Effect Lewis G Jacobs Calif orma 
& West Med 63 127-130, September 1945 

It IS the opimon of the author that theories attnbut- 
mg the beneficial acbon of x-rays m inflammatory le- 
sions to the effect on the lymphocjdes, the blood stream, 
or the mfecbng nucroorgamsms do not offer a satis- 
factory explanabon He agrees with Borak that xms- 
cular effects play an important role. Recently that 
writer (Radiology 42 ^9, 1944) pointed out that 

x-ray causes dila tation of the capillaries and consbic- 
bon of the arterioles This tends to decrease the m- 
flammabon by increasing the transudabon of anb- 
bodies, leukocjrtes, and Ijrmphocytes, and reduces the 
heat and swelhng In addibon, small doses of radia- 
bon have a direct effect on the permeabihty of the cell 
membrane, there is increased cell sbeammg, which is 
thought to be due to hquefacbon of protoplasm, cell 
metabolism is increased and a reversal of the albumm- 
globulm rabo is effected 

In order to beat inflammations successfully, it is 
advisable to use a dose of 60 to 100 r on alternate days 
(total dose not to exceed 300 r m acute cases and 600 r 
in chrome cases) Low voltage and light filbabon are 
preferred, except m chronic lesions such as tuberculous 
adembs, where an mtermediate voltage (140 kvp ) is 
better 

Irradiation therapy is effecbve against most inflam- 
matory lesions and the results, m the hands of an ex- 
perienced therapist, are good Treatment must be 
mdividuahzed, however, the total dosage, kilovoltage, 
and filbabon bemg suited to the case in hand 

Maurice D Sachs, M D 

TECHNIC AND DOSAGE 

Contact Radiotherapy Dosunetry and Distnbubon 
of Radiation m the Tissues Lucien AlaUet J de 
radiol et d’61ecbol 26 9-H, 1944—45 

All types of contact therapy apparatus follow essen- 
tially that of Chaoul, usmg a very long wave length, 
a filter of about Ofl mm nickel, and a kilovoltage of 
about 60 The average skm-target distance is about 
3 mm The Philips tube is described by the author 
Here the distance is about 18 mm , the tube is mobile 
and can be directed manually during beatmenb The 
author made his own detennmabons as to safety of 
operabon, from the standpomt of stray radiabon, and 
determmed that the manufacturer’s claims are borne 
out m this respect The homogeneity of radiabon 
was also found to be as represented The dose dehvxired 
at working distance would appear to be, after calcula- 
tions have been corrected, about 7,259 r/m The 
depth dose estimabons are about as follows at 5 mm 
40 per cent, at 1 cm , 20 per cent, at 2 cm , 7 per cent' 
Dosages with alummum filters added arc also given 

After the discussion of the physics involved, a num- 
ber of case histones are appended, detailing beatment 
and results, which i\ ere considered v cry good m most 
well chosen cases of localized malignant skin lesions 
Percv j DnLA.\o, M D 
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A Note on the ECfect of Spraying "Contact’' Therapy 
Applicators with Alununium W J Meredith Bnt 
J Radiol 18 297-^98, September 1945 

The undesirable secondary radiation nnsiiig from a 
"contact" applicator may be removed by spraying It 
with aluminum and covering the tube window with an 
aluminum plate A sprayed coating 1/100 inch thick 
and a filter 0 1 mm thick on the wnndow will cut down 
tlic scattered radiation approximately &5 per cent and 
the primary beam about 5 per cent 

SiDVRV J Hauxev. M D 

Intensity Variations in the Field of Irradiation* 
'X'lggo E Thayssen Acta radiol 26 353-300, June 

30. 1945 {In English ) 

After a bncf mention of the literature, the author 
gives several practical examples of how the intensities 
in a field of irradiation may be determined, and com- 
pares the obtained results with theoretical values 

Over a wooden frame, 25 X 25 cm , a washed roent- 
gen litm was stretched and upon this was traced a 
suitable system of dividing lines Along these lines 
small condenser chambers (condiometcr, external 
diameter 10 mm ) built on Sievcrt’s principle, with a 
capacity of 7 r were distributed, so that the entire beam 
of the tube was mapped out Back-scatter was 
av oidcd by placing the frame 50 cm above the floor 
on an ordinary laboratory stand The tubes used 
showed an even decrease in intensity toward the pc- 
nplico of the field, with an increasing rate of decrease 
with greater distance from the middle A composite 
curve was constructed from the isodosc curves obtained 
with five different tubes It was found that the pe- 
riphery of the field gets roughly 50 per cent of the inten- 
sity in the center At a distance of 8 cm from the cen- 
ter of the field the decrease should theoretically' be 5 
per cent but was found to be 10 per cent At a distance 
of 10 cm the theoretical and actual figures arc, respec- 
tively , 7 and 20 per cent 

A number of tubes which had seen considerable 
service produced isodoscs which were found to dcv-iatc 
markedly from the normal Photographs taken wnth a 
pin hole camera showed the focus, in each case to be 
asymmetric These photographs, when compared 
with the corresponding isodosc curves, giv e a good cor- 
relation of the asy'Bimetnc radiation 


This is approximately 86 ergs The megagram-roeiii 
gen (1,000,000 gram roentgens) is approximately tqmv 
alent to 2 caloncs 

Experimental studies on a phantom constructed to 
resemble the human body show that the integral doK 
vanes greatly with the quality of the radiauoo Tits 
IS significant in connection with quesbons of protectai 
against stray radiation A worker with high vultast 
therapy equipment may receive five times as amcheo 
ergy for an equally measured stray radiaUon dose as ok 
using diagnostic equipment 

Studies using a 6 X 15 cm field, h v 1 3 7 mm. Ca, 
and SO cm focal skin distance, over the center of tiit 
trunk show that about 30 per cent of the energy ab- 
sorbed occurs in parts of the body receiving less than W 
per cent of the dose at the center of the field on the snr 
face It was also found that the energy ahsorfaed im 
60 per cent greater when a limiting diaphragm of 3i 
mm of lead was used as compared with one of 11 mm. 
thickness Not only was the dose "outside the beam" 
increased but the shape of the dose contours was modi 
fied by scatter from the outside 
Boag reports additional studies showing that the 
amount absorbed at 2 mm and 4 mm Cu h vJ de 
pends pnmanly on the area and locabon of the fieWs, 
and to a less axtent on the focal-skin distance, the sue 
of the patient, and the half-value lay er 

The biochemical aspects arc discussed by Holmes 
while Elbs takes up the correlation of biological effects 

with the volume dose Heconcludesthatthechiefvalne 

of the volume dose at present is in evaluating pncci- 
pics of treatment and protection os physical grounos 
rather than as a practical guide to biological effects 
"The conception of volume dose as a means of enla^ 
mg our knowledge and understanding of the principles 
of radiotherapy' has been of great value, and it promaes 
a yardstick for measuring many future developments 
In connection with individual patients it is less an aid 
to treatment at present than a means of coUectiBg^ 
cntific knowledge, but when more is knoivn of the effect 
of radiation I foresee an added usefulness m the scien 
tific field which might possibly be translated into terms 
of every day treatment " 

Curves are giv'en from which an estimation of them e- 
gral dose may be made inth reasonable accuracy 

SVBNBl J Hawxei, U D 


The author suggests that, especially wnth old tubes 

routine measurement of dose should be supplemented A Quantitative Analysis of the Effect of Gammx 
with photography wnth a pin-hole camera and perhaps Eadiabon on Malignant Cells in Vitro and “ 
with measuring of the distribution of the intensity van- I Lasnitzki Bnt J Radiol 18 214-220, July 

abons m a given field Victor Kremens, M D For this study of the effect of gamma radmbon 

tumor cells the matenal used was transplantawe 
Physical, Biochemical and Therapeutic Aspects of mouse adenocarcinoma 63 The dose in both ik Ctrl’ 

Voltune Dose Symposium J R Clarkson, J W and «w pifro expenments was 198 r at a rate of 11 c per 

Boag Barbara Holmes, and F EUis Bnt J Radiol minute The effect of the radiation was measured by 

18 233-246. August 1945 counts of mitobc cells and degeaerabng cells In both 

In introducing this symposium Clarkson points out types of expenment the effect on inhibition of mitow* 
that the total energy absorbed m the body dunng irra- and on the occurrence of cell degeneration was qiiahte 

diabon is a quanbty of great clinical and physical im- tively and quanbtatively similar The effect upon cells 

rtance The unit of integral dose ’ suggested bv which were already in division was more marked iH ritv 
XI pord in 1940 is the gram-roentgen, w hich is the eu- as was recovery' from the effects of the irradiation 
e^onversmn when 1 r is delivered to 1 gm of air Svdvei J Haiilei M D 
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Gas FormatLon in Abdominal Abscesses A Roentgen Study ^ 

H STEPHEN WEENS, M D 
Atlanltt, Ga 


T he early diagnosis of abdominal ab- 
scesses IS of considerable cbmcal im- 
portance Roentgenologic exammation is 
not only valuable m their diagnosis and 
locahzation but also m the differentiation 
from tumors and hematomas 
The roentgenologic features of abdomi- 
nal abscesses have been descnbed in a 
small number of excellent studies and will 
not be the subject of this discussion (1, 2, 
3) Generally, the roentgenologic signs 
depend to a great extent upon the localiza- 
tion of the abscess Thus, an mtrapen- 
toneal abscess may be demonstrable as a 
space-occupymg process displacing the 
intestmal loops, which usually reveal some 
degree of ileus m the neighborhood of such 
an infection A roentgenologic sign of 
prime importance is the obhteration of the 
intermuscular and subpentoneal fat layers 
of the adjacent abdominal wall, which 
may be attributed to edema assoaated 
ivith the inflammatory condition 
Abscesses invadmg or ongmatmg in the 
retropentoneal space may cause blumng 
or obhteration of the psoas shadows and 
frequently lead to swelhng of the soft 
bssues of the flank, which may be dem- 
onstrated to advantage on roentgen ex- 
amination The clianges m the position 
and motility of the diaphragm associated 


with subphremc, intrapentoneal, and retro- 
pentoneal abscesses are generally known 
These signs, m conjunction with chmcal 
findings, uoU in many mstances be suffiaent 
to establish a diagnosis N ot infrequently, 
however, the roentgenologic evidence men- 
tioned above may be eqmvocal or difflcult 
to demonstrate In children and old 
people, the subpentoneal and mtermus- 
cular fat layers of the abdommal wall may 
be poorly defined, and marked intestmi 
distention may obscure the detail of the 
psoas shadows On the other hand, large 
retropentoneal tumors and hematomas 
may distort the structures of the abdommal 
wall and make then fat layers indistinct 
Thus, there remam cases m which the 
differential diagnosis between an inflam- 
matorj^ mass and tumor or hematoma is 
difflcult Any additional roentgenologic 
sign, therefore, iviU be of defimte value 
It has been shown by Laurell (1, 2) that 
abscesses may occasionally contam gas 
vesicles msible roentgenologically The 
roentgen demonstration of gas production 
in infections caused by Cl -welclm and re- 
lated orgamsms is now generallj’' recog- 
mzed as a valuable diagnostic procedure 
(4) It IS surprising, therefore, that in the 
roentgenologic hterature httle attention is 
given to gas formation m infections which 
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Fig 1 Case I Gas fomiaUon iii large subhepatic 
abscess 


are caused by other organisms, such as 
colon baalh and anaerobic streptococa 
Subphremc abscess is the only condition 
m which gas formation, due to the colon 
bacillus, IS commonly knorni to occur (5) 
There is no doubt, however, that in many 


subphremc abscesses the obsen'^ed gas 
represents air which has penetrated mto 
the abscess canty by way of a fistula from 
the lungs or gastro-mtestmal tract Gilhes 
(6) has obsen’^ed that in diabetic patients 
gas formation may occur m retropentoneal 
infection due to £ coh 

Recently we observed a senes of ab- 
donunal intrapentoneal and extrapen- 


;oneal abscesses in which gas formation 
vas a conspicuous feature The purpose 
)f this paper is to emphasize that gas for- 
nation m abscesses is a valuable roent- 
renologic sign and may contnbute largely 
-o a correct diagnosis 

' FoUowmg are bnef descnptions of 6 se- 
lected cases illustratmg gas formation m m- 
Spentoneal and retropentone^ abscesses 
Se ebologic agents ot these .ntecMns wdl 


be discussed 


CASE REPORTS 

Case I Intrapentoneal Abdominal Abscess C. 
S , a 35 j car old colored male, -was admitted to 
Grad} Hospital because of a large, non tender maa 
in the right side of the abdomen He had been well 
until eight months prior to admission, when he had 
an episode of heniatemesis and melena There had 
been no other simptoms until the da} of adimssioe 
when the patient was seized with a sharp pain m the 
right lower abdomen which radiated into the upper 
abdomen and umbilical region 

The temperature on admission was 99 6° F and 
the pulse rate was 120 A large mass, measunnj; 
about 15 cm in diameter, extended from the nh 
margin downward into the flank This mass uaJ 
firm, non-tender, and had a smooth surface. The 
spleen and kidnc}s were not palpated The blood 
count showed a moderate leukocytosis but was 
otherwise not remarkable There were no positire 
unnar} findings 

The patient was e.varained by seieral members of 
the staff, irho expressed the opinion that the mass 
represented an intrapentoneal or retropentoneal 
tumor 

Dunng the hospital stay the fever ranged between 
99 0 and 102 4° F The patient felt subjeetivel} 
well and did not complain of pain, though the mass 
gradually increased in size 

Roentgenologic Examination A film study of the 
abdomen rev’caled a large mass throughout the nght 
side, distorting the structures of the abdominal 
wall without obhteraUng the fat la}ers A retro- 
grade p} elogram made shortly after admission 
demonstrated that the nght kidne> was essentiall} 
normal but was displaced upwm'd and that the nght 
ureter was deviat^ toward the spine A baniro 
enema stud} several da}'S after admission showed 
the hepatic flexure marked!} depressed by the large 
tumor At this time several gas vesicles which had 
not been present earher appeared m the center of the 
mass A motihty senes revealed that there were 
no intesbnal loops in the region of the gas formation 
nor was any fistula present (Fig 1) On the basis 
of this information, it was concluded that the mass 
represented an abscess with gas formation 

Operative Findings The patient was operated 
on ten days after hospital admission and a large 
intrapentoneal abscess was encountered at the in 
fenor aspect of the h\ er Foul-smelhng pus, under 
considerable tension, was evacuated from this 
abscess Aerobic and anaerobic cultures revealed 
anaerobic streptococci but no gram-positive badlh 
A subsequent gastro-intestinal examination showed 
a defimte deformity of the duodenal cap and it was 
thought probable that the abscess onginated from a 
perforated duodenal ulcer Recov^er}' was unev'ent- 
ful 

Comment A 35-year-oId male had a 
large, non-tender mass m the nght side of 



Figs 3 and 3 Case II Retroperitoneal abscess Fig 2 (left) shows extensive gas formation nithm the psoas 
sheath Fig 3 (tight) shows extension of the gas formation into the soft tissues surrounding the right hip joint 


the abdomen, believed cbnically to repre^ 
sent a retropentoneal or mtrapentoneal 
tumor After hospital admission the mass 
gradually increased in size and the de- 
■''elopment of gas was noted in its center 
This was the deadmg factor m establish- 
ing the diagnosis of abscess formation 
Anaerobic streptococci were cultured from 
the abscess, which was found to be local- 
ized at the inferior aspect of the hver 

__Case n Rttropentonml Infection M G P , a 
57-jear-old Negress, was admitted to Grady Hos- 
pital because of abdominal pam, fever, weakness, 
and slight mental confusion In preceding years she 
bad suffered occasionally from pain in the nght lower 
abdominal quadrant, which had become constant 
onimg the last tlwec m eeks 
The temperature on admission nas 101 0° F and 
Ihc pulse rate was 120 The blood pressure was 
A There A\ere no remarkable chest findings 

t diffuse mass, measuring several centimeters in 
mnicicr, was felt in the nght lower quadrant of the 
n Women The pelvic examination rescaled an ero- 
sion of^e ccTAuc, which was displaced to the nght 
e Considerable induration was noticed in the 
legion of the nght adnexa 


The unne examination revealed 4-plus sugar, 2- 
plus acetone, and a trace of protein The blood 
sugar one day after admission was 274 mg per cent 
There was no anemia, but there was a leukocytosis 
of 30,000 with 80 per cent polymorphonuclears 

RjoentgemJogic Examviation Roentgen studies 
showed considerable edema of the fat lavers of the 
nght lower abdominal wall, and the nght psoas 
shadow was poorly outhned Though the loops of 
the small and large intestine were greatly distended, 
a group of small gas vesicles was clearly recognized 
in the region of the nght psoas muscle (Fig 2) 
These gas shadows were arranged in a peculiar pat- 
tern which did not seem to follow the distnbution of 
intestinal loops On account of this finding, a di- 
agnosis of retropentoneal abscess formation with 
gas formation was made 

In spite of all efforts to regulate the diabetes and 
combat infection and acidosis, the patient grew 
steadily worse On subsequent roentgen exami- 
nation the gas formation in the retropentoneal 
space was seen to be more pronounced and to extend 
downward to the soft tissues of the thigli, where defi- 
nite crepitation could be felt (Fig 3) A pyelo- 
gram did not disclose any remarkable findings 

Operative Findings On the fifth hospital day , the 
retropentoneal space was surgically explored The 
psoas sheath was opened and a moderate amount of 
dark brow msh pus was found in the necrotic muscle 
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Tigs -} and 5 Case III Fig -1 (left) shows numerous gas shadows in the soft tissues of the thigh, 

«as tympanic on percussion y.umcrous small gas vesicles in the region of the psoas muscle are seen 
There is gas formation at the outer aspect of the descending colon, apparently localized lu theretropentonealspa 


tissue The infectious process extended upward to 
the kidnet and downward to the iliac fossa The 
pattent did not improt e after operation and died on 
the ninth hospital da\ 

Culture of the pus retcaled onh £ coh 2S'o 
gram-positite bacilli were obtoined on anaerobic 
cultures 


Comvient A 57-year-old colored female 
\ntli diabetes had an extensive retro- 
pentoneal infection extending into the 
soft tissues of the thigh The character- 
istic findmg in this case was gas formation, 
which by aerobic and anaerobic cultures 
was found to be due to an jS coh infec- 
tion The gas formation was readily 
recognized on roentgenologic exarainatton, 
which made an early diagnosis possible 
The ongin of the retroperitoneal infection 
remained uncertain 


Park III Rclropentoiteal Infcclion A W M, 
^jei-old white male, was aduutted to Ae 
oiital because of fever and pam m the left low^ 
uTdZt of the abdomen He gave a of 

epS left renal colic and pv elowephntis, for whi 


he had been admitted to the hospital on prenou 
occasions On his last hospital admission fl W 
In droneplirosis and ureteral stneture were recog 
nized on p\ elographic examination The patien 
was treated in the outpatient department withsu 
fonamides and two ureteral dilatations Fohowiflf 
the second dilatation, he returned to the hospiti 
complaining of slight fe\er and pain in the W 
lower abdomen 

There was moderate tenderness in the left lowri 
quadrant, and considerable distention of the intts 
tine was evident on phr-sical examination Them 
ureter was again cathetenzed and nnne was oh 
tamed from the left kidney About tiro treeks afto 
hospital admission, a large swelling appeared at tb< 
inner aspect of the thigh, which was tr-mpanic oo 
percussion 

Roentgenologic Examtnalioit Roentgen exam' 
nation showed numerous large gas bubbles m th« 
soft tissues of the thigh, extending upward into the 
groin (Fig 4) There were also manv small gm 
resides m the region of the psoas shadow and Ith 
flanh lateral to the descending colon (Fig 5) R 
conduded that the gas formation was due to an es 
tensir e retropentoneal infection 

Operative Findings The srvelhng in the thigh wus 
aspirated and a large amount of gas with some pm 
was obtained Through an incision in the left flanh, 
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^ a considerable amount of pus and gas was evacuated 
from the retroperitoneal space The patient did not 
impro\ e after this operabon and died five dai s later 
J The cultures from the aspirated matenal i\ ere over- 
grown by B protciis 

Comment In a 57-year-olci man, suf- 
j fermg from hydronephrosis and ureteral 
1 stncture, there developed an extensive 
-1 retropentoneal infection with gas forma- 
1 hon This process extended into the soft 
1 tissues of the thigh, where gas formation 
1 was most pronounced It was beheved 
I that the retropentoneal infection was 
1 most hkely due to trauma of the left 
I ureter The gas formation was demon- 
I strated roentgenologically mthout dif- 
I ficulty and was a valuable sign m the 
! diagnosis and locahzation of the infection 
^ The cultures were overgrown by B pro- 
1 tens This makes it impossible defimtely 
1 to rule out an infecbon due to Cl wclcJm 
and related orgamsms Chmcally, this 
case resembled to a certain extent Case II 

Case IV Retropentoneal Infection L P , a 42- 
1 ear-old colored mde, w as admitted to the hospital 
With a gunshot wound of the abdomen An x-ray 
examination on admission revealed a bullet close to 
the right wing of the sacrum The nght psoas sha- 
dow was obhterated but the nght kidney shadow was 
Well outlined 

The heart and lungs were normal on physical ex- 
^nation A puncture wound was found in the 
nght upper quadrant of the abdomen, which was 
rigid and tender on palpation Unnah-sis of a cen- 
trifuged specimen disclosed 5-10 red blood cells per 
' high power field but was othennse not remarkable 
An exploratoiT’- abdominal operation revealed 
three perforations of the small intestine, several per- 
orations of the mesenterj% and a tear of the postenor 
parietal peritoneum The intestinal perforations 
were repaired, and a retropentoneal hematoma was 
ciacuated Scieral dajs after operation, a hectic 
e\ er de\ eloped and a mass was palpable in the nght 
Hank 

Roentgenologic Examination An intrai enous p> e- 
outlined the nght kidnej pelvis and calices, 
w iich were moderatelj dilated The nght ureter, 
w iich was well demonstrated throughout its upper 
Pomon, was displaced antenorly and to the left 
mass occupied tlie entire nght half of the 
f omen, obliterating the psoas shadow and tlie 
a aj crs of Uie nght abdominal wall Numerous 
m g^ ^cslcles were scattered throughout this 
, ^hich was considered to represent an infected 
/I-'''® or unnan cxtra\ asation wth infection 



Fig 6 Case R'’ Numerous small gas shadows 
localized in a large soft tissue mass m the nght retro- 
pentoneal space. Right hydronephrosis Bidlet over- 
lymg nght sacrum 

Operative Findings The retropentoneal space was 
again explored one week after admission, and about 
1,500 cc of foul-smelhng unne was eiacuated 
This was beheved to be the result of e^tra^ asation 
from a severed nght ureter 

After the second operation, the patient failed to 
improve Repeated roentgenologic examination of 
the urinar}" tract showed that the large mass in the 
flank had changed i er\- little in size and that numer- 
ous gas bubbles remained in this area A nght 
nephrectom} was performed, and about 500 c c 
of frothy yelloinsh pus were evacuated from an 
abscess at the postenor aspect of the right kidney 
Aerobic and anaerobic cultures at operation con- 
tained E colt No clostndia were grown 
The patient made an uneventful recoi erj’ 

Comment Alter a gunshot wound of 
the abdomen, a retropentoneal unnary 
extravasation occurred in a 42-year-old 
male On roentgenologic examination it 
was possible to predict the presence of 
infection m the retropentoneal mass b}-^ 
the conspicuous gas formation Persist- 
ence of the gas formation after draimng 
of extrax asated unne disclosed a large ab- 
scess in the retrorenal space E coh was 
believed to be the pathogenic organism. 
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Fig 7 Case V Gas formation in large abdominal 
wall abscess Note resemblance to heniiatcd intestinal 
loop 


Case V Abdominal Wall Abscess S B , a 60- 
} car old colored female, was admitted because of 
fe\ er and a painful mass in tlie nght upper abdomen 
She had discovered this mass tuo iteeks before ad- 
mission and had noticed that it gradually became 
larger in size There was no historj of gastro- 
intestinal symptoms 

The patient, who was morkedlj obese, had mod- 
erate fever but was in no acute distress In the nght 
side of the abdomen was a large superficial mass 
the size of a grapefnut, verj' tender on palpation 
No other masses were palpable 

Roentgenologic Examination The fat layer of the 
abdominal wall was greatly increased m width In 
the region of the superficial mass the fat layer was 
indistinct and was replaced by a diffuse swelhng 
contaimng several large gas bubbles (Fig 7) This 
gas formation suggested an abscess, though the possi- 
bihty of a hermated loop of small gut could not be 


leralive Findings Surgical exploration of the 
men revealed a large abscess in the subcutane- 
at layer of the abdomen which commumcated 
another abscess localized below the fcaa. 
fill exploration of the abscess cavities disdosed 
lermated intestinal loops or fistulae Up^ 
ing the abscess, a large amount of gas escaped 


from the inasion Anaerobic streptococci were 
found on cultures , no clostndia were obtained The 
patient made an uneventful recoverj' 

Comment A GO-year-old female had a 
large abscess of the abdominal wall, the 
etiology of which remamed unknown 
On roentgenologic exammation a large 
amount of gas was demonstrated m the 
abdonunal abscess Anaerobic strepto- 
cocci were beheved to be the causative 
organisms in the development of infecbon 
and gas formation 

Case VI Abdominal Wall Abscess and Intra 
Abdominal Abscess L M , a 39-year old colored 
female, was admitted to Grady Hospital because of 
abdominal pain and a mass m the nght lower 
quadrant of the abdomen Three weeks before 
admission she suddenly became ill with cramping 
pain, nausea, and vomiting These symptoms 
subsided rapidly , but some aching remmned through 
out the lower abdomen About two weeks before 
admission a mass was noticed m the nght loner 
abdomen, which gradually increased m size. 

The temj>erature on admission was 99 2° F A 
large, bulging, firm, tender mass, about 8 cm in 
diameter, w as palpated in the nght lower quadrant 
of the abdomen The white blood count showed a 
moderate leukocydosis Unnalysis was not remark 
able 

Roentgenologic Examination An antenor-pos 
tenor film of the abdomen disclosed a poorly cucum 
senbed mass in the nght lower abdomen, displaang 
distended loops of small and large intestine The 
subpentoneal and intermuscular fat layers of bod 
flanks were well outhned and not distorted Ai 
obhque view of the abdomen revealed that thi 
bulging mass was located superficially and con 
tamed a small number of gas vesicles (Fig 8) Thf 
subpentoneal fat lay ers in the region of the abscesi 
were obhterated 

Operative Findings The abdominal mass wai 
incised and about 300 c c of foul-smelhng pus were 
obtained Exploration of the abscess cavity', which 
was located in the abdominal W'aU, disclosed a per 
foration in the posterior rectal sheath conneebng 
wnth a large intrapentoneal abscess, which was like- 
wise drained 

Recovery was uneventful 

Comment A 39-year-old female had an 
abdormnal-wall abscess which was most 
likely the result of a perforated appendiceal 
abscess A film study in the antenor- 
postenor view failed to reveal obhteration 
of the peritoneal fat layers of the flank 
In an obhque view superficial localization 
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of the abscess was demonstrated Several 
gas vesicles were locahzed withm the ab- 
scess Unfortunately, bactenologic studies 
were not done m this case 

DISCUSSION 

Bacterwlogic Coimderatwns There is no 
doubt that most gas infections in man are 
caused by members of the group of spore- 
bearmg gram-positive rods, such as Cl 
welclm Gas formation due to other or- 
gamsms, however, espeaally m conjunc- 
tion with mtrapentoneal and extrapen- 
toneal mfecbons, seems more common 
than IS generally appreaated 
Though infection and gas formation 
caused by E coh and related orgamsms 
were studied at a time when roentgenologic 
examinations were not yet available, httle 
attention has been paid to this subject m 
recent years Thus, the older hterature 
contains reports of E coh infections in 
conjunction with gaseous gangrene of the 
foot (7), retroperitoneal phlegmon (8), 
and paravesical infection (9) More re- 
cently Olsson (10) obser\'’ed roentgenologi- 
caUy gas formation due to E coh infection 
m the kidney pelvis and renal paren- 
chyma In emphysematous infection of 
the unnary bladder E coh may be en- 
countered as a causative orgamsm (11) 
In a case of emphysematous gastntis A 
aerogeiies and B proteus were beheved to 
have taken part m the infection and gas 
formation m the stomach wall (12) 
Extensive gas formation m retroperi- 
toneal infections due to E coh was re- 
ported by Gilhes (6) in diabetic patients 
The high dextrose level of the tissue fluids 
in diabetes apparently faahtates both in- 
fection and gas formation by E coh and 
rdated orgamsms Hitschmann and Lin- 
denthal (13) had prenously made a similar 
obsen'^ation and postulated that gas for- 
mation due to E coh m human tissue 
would occur onl}’’ m the presence of dia- 
betes This conception was refuted by 
numerous chmcal and experimental obser- 
lations (8, 9, 14, 16) m which gas forma- 
on due to E coh was demonstrated in 
non-diabefac indmduals 



Fig 8 Case VI Small group of gas vesicles m ab- 
dominal wall abscess 


It is not commonly known that the 
group of anaerobic streptococci may also 
form gas m human tissues Colebrook and 
Hare (15) demonstrated that anaerobic 
streptococci were abundant gas formers on 
smtable culture media Marwedel and 
Wehrsig (16) in a chmcal obseri’-ation de- 
scribed two cases of gas infection of the 
lower extremities due to anaerobic strep- 
tococa These authors state that an- 
aerobic streptococci without association 
with other orgamsms, and m the absence 
of a preceding suppuration or necrosis, 
may produce gas gangrene similar to that 
due to Cl ivelcli'i'i and related orgamsms 
Recently MacLennan (17) made similar 
obsem^ations and asserted that strepto- 
cocci may infect muscle and produce a 
condition which is likely to be mistaken 
for gas gangrene 

From these obsenntions it may be seen 
that gas formation m infectious processes 
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by no means an exclusive mamfestation 
Cl wclchu or other spore-beanng gram- 
sitive bacilli As illustrated in our 
!es, conspicuous gas formation may be 
Tionstrated on roentgenologic exanuna- 
n m infections due to other orgamsms, 
di as anaerobic streptococa, E coh, and 
ated bactena It seems important for 
; chnician and roentgenologist to be 
nihar with this fact in view of the proper 
ssification, treatment, and prognosis of 
ections i\utli gas formation 
Rocntgowlogic Diagnosis The roent- 
lologic diagnosis of gas formation is 
lendent to a great extent upon the local- 
tion of the inflammatory’ process Gas 
mation m the retroperitoneal space may 
;e a charactenstic appearance The 
; vesicles may occupy the fasaal planes, 
hmng the borders of the retropentoneal 
Lictures, as the kidneys, adrenals, and 
sele groups Gas vesicles locahzed 
hin the psoas muscles are usually ar- 
ged m long rows parallel to the course 
the muscle fibers This also holds true 
infections which spread from the retro- 
itoneal space into the soft tissues of the 
jhs and grom, where the gas vesicles 
y follow the course of fascial planes and 
scle bundles 

las formation in intrapentoneal ab- 
5ses IS recognized with more difficulty 
j dififerential diagnosis between bac- 
al gas formation in abscesses and gas 
ihzed m intestinal lumma will m many 
:ances be facilitated by the obsen^ation 
t the gas bubbles m the abscess are m 
area which is not usually occupied bj'- 
stmal loops For example, m Case III 
r 5), gas I’^esicles were seen in the 
pal aspect of the descending colon, 
ire small intestinal loops are not usu- 
seen Also, it may be possible m 
ly mstances to identify mtestmal loops 
their charactenstic segmentation and 
:osal pattern Admimstration of con- 
st medium by mouth wiU outhne the 
ire gastro-mtestmal tract and help to 
■ out the presence of a fistula It may 
ixceedingly difficult to differentiate be- 
en gas vesicles localized in an abscess 


of the abdominal waU and mtestmal loops 
hermated mto the abdonunal wall The 
mtestmal loops are often sharply outhned 
and may maintain some of them character- 
istic pattern, whereas gas formation in an 
abscess is charactenzed by numerous small 
vesicles which are frequently arranged m 
clusters 

Small gas shadows in abscesses may be 
easily overlooked, but an examiner who is 
aware of this phenomenon will recogmze 
them with less difficulty and con firm their 
presence by repeated ex amin ations in 
oblique, recumbent, and upnght news 
and by stereoscopic studies The observa- 
tion of gas formation is more helpful than 
IS generally appreciated, and every effort 
should be made to utihze this phenomenon 
in roentgenologic diagnosis 

STOIMARY AND CONCLUSIONS 

1 Gas formation m abdonunal ab- 
scesses does not necessanly indicate the 
presence of an infection due to Cl wekhti 
and related bactena but may be caused by 
a vanety of orgamsms 

2 In a small senes of cases E coh, B 
proleiis, and anaerobic streptococci were 
found m intrapentoneal, retropentoneal, 
and abdommal-wall abscesses 

3 Vanous roentgenologic signs of ab- 
dominal abscesses are bnefly discussed, 
and difficulties in then demonstrabon and 
evaluation are mentioned 

4 Gas formation m abscesses is a 
valuable roentgenologic sign of infection 
which may be of considerable aid in dif- 
ferentiatmg them from tumors and hema- 
tomas 

5 It IS demonstrated that m occasional 
cases gas formation is the most sigmficant 
roentgenologic sign of an abdonunal ab- 
scess It IS suggested that m the mter- 
pretation of roentgenograms particular 
attention be paid to this phenomenon 

Emory Unnersitj School of Medtane 
AUanta, Ga 
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Lymphoepithelioma^ 

GALEN M TICE, M.D 
Kansas City, Kansas 


T he radiologist who is called upon to 
treat squamous-cell caranoma of the 
face, mouth, and jaw, often after hopeless 
metastases are present in the regional 
Ijunph nodes, welcomes the occasional 
radiosensitive tumor arising in this area 
The lymphoepithehoma is a neoplasm of 
tins type Its unpredictable metastases 
add to its interest and its radiosensitivity 
sem^es as a challenge to search out and 
treat the secondarj' lesions as they occur 
Unfortunately, as is so often true m cases 
referred to the radiologist, the metastases 
may be in such a location that no amount 
of radiation ivill produce regression Not 
infrequently the discover^’' of the metas- 
tases antedates the demonstration of the 
primary tumor Its discovery may be not 
only difficult but impossible 

Not until recent j^ears has pnraary cara- 
noma of the nasopharjmx been considered 
of frequent occurrence In 1904, Laval 
(31) was able to find only 27 instances of 
pnmary carcmoma in this location recorded 
in the literature Gatewood (21), m 191G, 
found 26 more reported cases and added 
2 of his own It was suggested by this 
authority that the difficulty m distmguish- 
ing pnmary nasopharjmgeal caranoma 
from sarcoma and endothehoma might 
perhaps account for the small number of 
cases on record 

New (36) reported 79 cases of mahgnant 
tumor of the nasopharynx, mcludmg only 
epithehomas and lymphosarcomas, all seen 
m a six-year penod pnor to 1922 He con- 
cluded that such tumors were much more 
common than had previously been beheved 
Ewmg (15), m 1929, reported and classi- 
fied 300 cases of mtra-oral cancer Two 
himdred were of the tonsil and 100 of the 
nasopharynx Gardham (20), in 1929, 
descnbed a group of nasopharyngeal tu- 


mors infiltrating about and into the base 
of the skull In his opmion these were 
endothehoraas In 1931, New (37) was 
able to present a senes of 246 mahgnant 
tumors of the nasopharynx Dunlap 
(12), Digby (10), and Green (22) report a 
high inadence of nasopharyngeal neo- 
plasms in Onentals In a SL\-year penod 
of private practice Dunlap saw 16 cases 
m Chmese patients The tumors all arose 
at the nasopharyngeal openmg of the eu- 
stachian tube and in the tube itself Dur- , 
ing this penod he saw no lesions of this tjye 
in his other pnvate patients, most of whom 
W'ere Caucasians He reported most of his 
cases as transitional-cell caranomas 
In 1921, Reverchon, Regaud and Cou- 
tard (42, 44) were impressed with the 
radiosensitivity of a group of tumors oc- 
cumng m the nasopharynx These tumors 
had a pecuhar cell structure consisbng of 
a close and constant relationship between 
the epithehal and lymphoid elements The 
resemblance to normal lymphoepithehal 
tissue led the authors to apply the name 
“lympho-fipithdhome" to this group In 
the same year Schmincke (46), workmg 
mdependently, reported radiosensibve tu- 
mors ansmg m the same area and showing 
a similar microscopic picture Joim (28), 
m 1926, pubhshed a senes of cases from the 
Radium Institute of Pans, descnbmg the 
clmical, pathological, and radiosensitive 
charactenstics of the disease He agreed 
with opmions preiuously expressed, that 
these tumors anse from lymphoepithehuffl 
occurrmg normally in the nasopharyiu 
The widespread metastases, high degree of 
mahgnancj'', and susceptibihty to radiation 
were emphasized as the essential chnical 
features 

Quick and Cutler (39), in 1925 and again 
m 1927 (40), pointed out that from a group 
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of epidermoid carcmomas a few showed 
a high degree of radiosensitivity and a pe- 
cuhar histologic structure These tumors 
presented transitional-cell characteristics 
They were found at the base of the tongue, 
m the tonsil, or m the eustachian canal 
Histologically, they had been variously 
classified as atypical epidermoid cara- 
nomas, anaplastic carcinomas, embryonal 
tumors, lymphoepithehomas, and transi- 
tional-ceU carcmomas It was felt that 
many cases reported as reticulum-cell 
sarcoma and lymphosarcoma were hkely of 
this ceU type Obviously these authorities 
were not ready to recognize the lympho- 
epithehoma as a specific tumor, separate 
and distinct from transitional-cell cara- 
noma, which m location and chmcal be- 
havior IS almost if not entirely identical 
with the lymphoepithehoma 
Ewmg (15), in his masterful discussion of 
radiosensitive carcmomas m 1929, makes 
a defimte microscopic distmction between 
the transitional-cell carcmoma and the 
lymphoepithehoma Among his 300 cases 
mvolvmg the tonsil and nasopharynx 
were 15 lymphoepithehomas and 51 transi- 
tional-ceU carcinomas He admitted that 
he found it impossible always to make a 
defimte diSerential microscopic diagnosis 
between the two tumors In his study of 
similar cases seen by Lacassagne m the 
Radium Institute of Pans, he foimd cases 
that were called lymphoepithehoma which 
he would have called transitional-ceU 
carcinoma or schneidenan caranoma In 
more recent years, case reports of this mter- 
esbng tumor have been recorded by many 
wnters (5, 17, 33, 2, 23, 3, 25. 4, 1, 3S, 30, 
^17, 45, 35, 11) Fitzhugh (IS), up to 1938, 
found 150 cases reported in the hterature 
as lymphoepithehoma and added 5 of his 
own 

The common location of the pnmary 
bmphoepithelioma is the nasopharynx, 
pharv ngeal tonsil, and base of the tongue 
One case pnmary in the parotid has been 
reported (16) The pnmary lesion is 
usually small It presents on inspection a 
finely granular surface vhich early shows 
no ulceration It may give the appearance 


of having ansen from deeper structures, 
with fixation secondarily of the mucous 
membrane over the surface Qmck and 
Cutler (40) desenbed the lesion as being 
diffuse, m some mstances extending arotmd 
the pharyngeal nng and mvohmg the 
mucous membrane of the base of the 
tongue, tonsds, and postenor pharynx, 
with superficial ulceration and bilateral 
cervical adenopathy In none of our cases 
was such extensive mvolvement by the 
primary tumor seen Occasionally a very 
large tonsillar tumor is encountered, ex- 
tendmg across the rmd-hne, mterfermg with 
breathmg and swaUowmg The primary 
tumor does not tend to bleed and for this 
reason is often overlooked Arising in the 
eustachian canal, as it often does, it may 
never be found Enlarged cervical lymph 
nodes are usually present and may be the 
first evidence of a mahgnant tumor 

The microscopic picture has been de- 
scribed fuUy by such pathologists as Jovm 
(28), Ewing (15), Cappell (6), and Wahl 
(50) As a radiologist, I accept their de- 
scriptions and quote freely the findmgs re- 
corded by them Ewing emphasizes the 
fact that the histologic structure is not 
always the same Jovm describes sheets 
of large dehcate cells, with large vesicular 
nuclei and mdefimte ceU borders, infiltrated 
with leukocytes In Schmmeke’s case the 
ceU groups were more broken up The ceU 
waUs were mdefimte and the admixture of 
lymphocytes was so abundant that epi- 
thelial cells were identified with difficulty 
This process approaches the structure of a 
lymphosarcoma Squamous and spmdle 
ceUs are entirely lacimg Because of the 
mdefimte ceU membrane and faint stammg, 
the impression may be gained of a syncytial 
mass The ceUs contam large clear nuclei 
with a prormnent nucleolus, which often 
shows mitotic figures 

Cappell (G) separates the lymphoepi- 
thehomas into two mam grbu^, the 
Regaud-Jo\nn type and the Schmincke 
type The former consists of strands of 
epithelial cells with large pale-staimng 
nuclei and poorly delmeated cjdoplasm 
embedded in a stroma more or less rich in 
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lymphocytes The nuclei are usually round 
or oval, ratlier poor in chromatin, and 
contain one or two nucleoli The outhne 
of the mdmdual cells is indistinct, and no 
intercellular bndges can be demonstrated 
In many places the epithehal cells appear m 
broad sheets, lying in a well formed fibrous 
stroma, while in other areas they are seen 
as thin strands penetrating deeply mto the 
tissues of the palate and nasopharynx The 
mdmdual cells may be closely packed to- 
gether or may form a loose t 3 ’pe of archi- 
tecture hea\Tly infiltrated by lymphoc)d;es 
The second group, to which the name of 
Schmmcke has been apphed, consists of ir- 
regular anastomosing trabeculae of ill de- 
fined cells with large vesicular nuclei In 
many places the appearance of epithehal 
columns is lost and the cells become dissoa- 
ated from one another, giving rise to a mass 
of loosely packed round, oval, or polyhedral 
cells In some places these elements form 
the bulk of tlie tumor, but in other parts 
they are separated bj”- dense lymphocytic 
infiltration which tends to isolate them 
from one another and renders recognition of 
individual cells difficult 

To the author the difference in the two 
pictures IS shght It seems to me, as I 
study the descnptions, that the Schnuncke 
type IS charactenzed by greater lympho- 
cytic mfiltration than is the Regaud-Jovm 
type Cappell concludes that probably 
the Regaud type anses from the schnei- 
denan membrane It has not yet been 
decided whether or not, when it arises m 
the tonsil region, it is made up of hyper- 
plasbc tonsillar reticulum or represents a 
permeation of the tonsil by neoplastic cells 
Harvey, Dawson, and Innes (24) point to 
the fact that lymphocytic deposits m the 
mucosa and submucosa are characteristic 
of the embryonal entodermal tract and 
persist to some extent m the adult When 
an epithelioma anses in such a structiue 
or penetrates such a tissue, it seems only 
natural that the lymphoid tissue should 
stdl retain its ongmal relation to the epi- 
thehum These wnters prefer to classify all 
of the tumors which are not of defimtely 
squamous-cell ongin as epidermoid or 


transitional-cell caremoma In then opin- 
ion, neither architecture nor cytology is 
suffiaently distmctive to justify a separate 
classification as lymphoepithehoma 
Several theones relatmg to the ongm 
of this tumor have been advanced The 
least acceptable, by most pathologists, is 
the ' embryonal theory Hoffmann (26), 
after studymg 111 cases reported by 33 ob 
servers, concluded that the tumor has a 
branchiogenous ongm and is dependent on 
congenital anomalies It is assumed that 
islets of germmal tissue he dormant for 
}'ears and begm to grow, due to factors im 
known 

Qmck and Cutler (40) suggest that since 
transitional epithehum is found at the base 
of the tongue, in the folds and sinuses of 
the larynx, m the nares, and in the crypts 
of the tonsils, it would not be unusual to 
find tumors of the same cell type ansmg 
there They also suggest that these tumors 

anse from squamous cells which m then 
groivth fail to develop spmes, lose then 
adult charactenstics, undergo aplasia, and 
become changed to an undifferenbated 
rounded or polyhedral form They then 
grow diffusely as anaplastic tumors 
Regaud (42), Schnuncke (46), Jolly (27), 
Molher (34), Ewing (14), and others, accept 
the theory that the epithehum covenng the 
lymphoid deposits of the nasopharynXi 
especially of the tonsd and base of the 
tongue, are fundamentally modified by a 
symbiosis with lymphocytes, and that this 
tissue should be regarded as a specific 
tissue, Ijmphoepithehum This lympho- 
epithehal tissue was recognized and de- 
scribed by Retterer (43) as early as 18S0 
It was also discussed by Stohr (48) and 
Junsch (29) pnor to the description of the 
tumor by Schmmcke and Regaud Ongm 
from this lymphoepithehal tissue seems to 
be the most popular and to the author the 
most reasonable theory Its opponents 
assume that lymphocytes may enter a 
tumor secondarily It has been shown by 
Dengs (9), Cutler (41), and others, that 
bone and visceral metastases present the 
same cell type, mcludmg lymphocytic 
symbiosis or infiltration, as does the pn- 
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mary tumor This seems to be a logical 
argument m favor of a specific tissue ongm 

SYMPTOMS 

Trotter (49), m 1911, discussmg certam 
nasopharyngeal tumors which he assumed 
usually to be endothehoma, but which, 
because of their manner of metastasis, 
may have been of the type under discus- 
sion, outhned the classical symptoms 
These include the triad of deafness, neu- 
ralgia, and lack of normal excursion of the 
palate New (36), m 1922, clearly brought 
to our attention the fact that many symp- 
toms other than a sore throat may be the 
chief complamt of a patient suffenng from 
a mahgnant nasopharyngeal tumor He 
pomted out the fact that the nasopharynx 
IS m close relationship to the eustachian 
tubes, to the 2d, 3d, 4th, and 6th nerves, 
the 2d and 3d dinsion of the 5th nerve, 
the gassenan ganghon, the sella tiuaca, 
the jugular foramen, and the 9th, 10th, 
11th, and 12th nerves Symptoms mdicat- 
mg mvolvement of any of these structures 
should immediately suggest a nasopharyn- 
geal neoplasm This broad field for pos- 
sible mvasion by the tumor suggests that 
the rhmologist should be called mto con- 
sultation more often to evaluate deceptive 
sjTnptoms which may be due to such m- 
vasion 

SjTnptoms described by New are as 
follows (a) pain m the eye with or without 
diplopia , (b) pam m the ear resembhng an 
acute infection or mastoiditis , (c) tngem- 
inal neiualgia, (d) ptosis of an eyehd, 
(c) enlargement of cemcal lymph nodes 
Enlargement of the ceirncal nodes was pres- 
ent in 46 per cent of a later senes of 246 
cases of mahgnant nasopharyngeal tumors 
presented bj' New (37) In the tumor 
under discussion enlarged nodes may be 
tlie only \ isible enednce of disease This 
has led to a diagnosis of pnmarj' endo- 
tliehoma of the lymph nodes in some 
cases Ewing feels that this is a hazardous 
diagnosis to make, until all possibihty of a 
pnmaiy tumor has been elmunated An- 
kjlosis of the lower jaw due to invasion of 
die muscles of mastication maj' make ade- 


quate examination of the nasopharynx 
impossible This was true m one of our 
cases (Case 3) Many authonbes (13, 
7, 51) have stressed the observations of 
New Even though lymphoepithehoma is 
not obvious to the careful examiner, it must 
be kept m mmd when these symptoms are 
presented 

TREATMENT 

We were prompted to present this sub- 
ject to radiologists because of the rather 
shght mention this tumor has received m 
radiological hteratiue Even though the 
treatment is recognized as entuely m the 
hands of the roentgen and radium thera- 
pist, the major discussion has appeared in 
the penodicals of the pathologist and 
otorhmolarjmgologist Crowe and Baylor 
(8) were among the first to stress the im- 
portance of radiation and gave Dr Curtis 
Bumam credit for treatmg them naso- 
pharyngeal tumors Qmck and Cutler 
(39) reported the effect of radiation on 
metastatic squamous-ceU carcmoma of the 
cervical nodes They found that small 
doses of radiation which had no effect on 
fully differentiated squamous-ceU cara- 
noma caused rapid and effective regression 
of the transitional-cell type Martin and 
Blady (32) presented an excellent summarj' 
of radiation therapy proced ure 

If the tumor is m the tonsdlar area, we 
prefer roentgen treatment to apphcabon of 
radium Through a round portal, 3 5 cm , 
a dose of 300 r is apphed intra-oraUj’^ every 
other day On alternate daj^ 300 r are 
given to the adjacent cemcal area, through 
a 10 X 10-cm portal To the skm area a 
dose of 3,000 r and to the tonsillar area a 
dose of 2,000 to 3,000 r is recommended 
A half-value laj’^er of 1 9 mm copper is 
used 

If the tumor is m the postenor naso- 
pharynx, it has been convement and satis- 
factory to insert a radium apphcator, in the 
form of a gold capsule ivrth a 1-mm wall 
thickness, into the nasophaiynx for a dose 
of 1,300 to 1,800 mg hours The cemcal 
Ijmph nodes should be given aU the radi- 
ation that normal tissues will tolerate 


120 


Galen M Tice 


Augnsi 1946 



Figs 1 and 2 Case 1 Photographs of patient made on admission (1) and three months after treatment (2) 
Ccmcal node biops> ivas reported Ij-mphocpithclicma A dose of 9,500 r mas applied to the left cervical nodes 


Even though this is a radiosensitive tumor, 
one IS not justified in using a small dose 
One of our patients was given 7,S00 r over 
the cemcal nodes in a penod of one year 
The dose was admimstered in four senes 
of treatments In each case a half-value 
layer of 1 9 mm copper was used We 
prefer relative!)'- heavy filtration even 
though the tumor may be superficial 
As m all cases of mahgnant growth, we 
can only plead for more accuracy m di- 
agnosis early in the disease In our expen- 
ence, distant metastases are not amenable 
to therapy and failure results Rehef 
of pam m our one case of bone metas- 
tases was far less stnlong than m similar 
metastases from caremoma of the breast 
The patient whose pnmary tumor is m 
the tonsdlar fossa, where it can be seen 
early, is fortunate This, of course, is as- 
summg that he appreaates the significance 
of the lesion sufficiently to seek aid early 
The tumor m the eustachian canal or 
nasopharynx may never be found even 


after distant metastases are present If 
the symptoms outhned by New and others 
present themselves, the patient should be 
referred to a rhmologist for stud)'- It is 
only through early diagnosis and ngorous 
therapy that any of these patients can be 
saved 

CASE HISTORIES 

Case 1 (Figs 1 and 2) E W , mbite male age 
16, was first seen Jan 4, 1935, complaining of a 
sore spot behmd the angle of the jaw on the left 
There had been slight swelling for one a ear, with 
recent rapid growth Other symptoms ivere head 
aches, earache, and deafness of the left ear for about 
a \ ear, and occasional vomiting episodes 
Physical Kxamtnation The left pupil n as sfightlr 
uregular and the nsion poor There tvas a fixed 
mass about the size of a small lemon m the upper left 
cemcal cham On the right was a cemcal node 1 0 
cm m diameter, moderately tender \ posterior 
nasopharj-ngeal mass could be palpated 
X-Ray Examination On adnussion no lesion wa' 
demonstrable rocntgenologicallj Two lears later 
there were endences of lung metastases m the left 
base and suggestii’e erosion of the left greater wing 
of the sphenoid 
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Pathology Biopsj' of a left cervical node vras 
reported “Ijanphoepitlielioma ” 

Treatment From Jan 5, 1935, to April 9, 1937, a 
total dose of 9,500 r was given to the left cervical 
nodes Dunng the last year of life 2,000 r were given 
to the antenor and the same amount to the postenor 
left lung base, 2,000 r were applied to the left lateral 
skull The enlarged node m the nght cer\ncal area 
receded promptly after 1,000 r 
The nasopharjmgeal mass was treated with radium 
as follows A 1-mm brass capsule was placed m the 
antenor nasopharjmx for a dose of 120 mg hours, 
300 mg hours was the dose used in the postenor 
left nasophaiynx The mass rapidl}' receded, so 
that breathmg through this side b^me possible 
Progress Notes The patient returned on April 2, 
1935, saymg that he had felt well untd ten daj's 
earher, when his headache returned His diplopia 
was gone. He had gamed weight No enlarged 
nodes were foimd 

In October 1935 there was agam a complamt of 
diplopia, which had then been present for one 
month A consultant reported paresis of the left 
sixth nerve In Maj 1936, the patient was still 
working but was not free from headache Lung 
raetastases were diagnosed at this time On March 
7, 1937, physical exammabon showed a mass at the 
tip of the sternum that had been present for four 
months The left pupd was dilated , both pupils were 
irregular and reacbon to hght was gone The nght 
e\ e showed shght light perception , acmtj^ of the left 
ej e was diminished There was paresis of the third 
nerve on the left Deafness was almost complete, bi- 
laterally No cerv’ical mass could be found Shortly 
before death, at home, the pabent was reported to 
ha\ e passed blood m the unne Death occurred on 
Aug 24, 1937 Durabon of life from the onset of 
the first sv raptom was three and one-half j ears 

Case 2 L D S , wlute female, age 17, was seen 
Oct 13, 1937, with pain and swelhng m the neck 
Site had noticed a small lump at the angle of the 
left mandible eleien months prior to admission 
The lump has graduaUj' mcreased in size unbl now 
It limited the movement of tlie mandible The pa- 
tient had been treated for smusitis and tonsillitis 
Physical Examiuatton There was a mass ex- 
tiding from the angle of the mandible to the 
clanclc, lobulated, and moderately tender A tumor 
found m the nasophaiynx at the junction of the 
soft and hard palate Tins extended downward to 
thclei el of tlie epiglotbs, pushing the lateral phaiy n- 
^al wall to the nud-line and the mmla to the right 
n die nasopharynx anotlicr tumor was found in the 
middle meatus on the left It had the climcal 
oppearaiicc of a sarcoma 

Pathology Biopsy of the nasopharyngeal mass 
"as reported ■'undifferentiated caranoma which 
somewhat resembles a ly mphocpiUielioma ' 

rcatmciit X-ray therapy was gi\cn During tlie 
'■o \c'ws that the patient was under observation 


7,800 r were given to the left cervical mass and 2,800 
r to the left antrum antenorly, 1,050 mg hours of 
radium filtered with 1 mm of gold were given to the 
tumor in the nasopharynx 
Progress Notes On Aug 8, 1938, ten months 
after the onginal therapy, a node 1 5 cm in diameter 
was still present in the left cervucal area This was 
removed and was rejxirted non-mahgnant In 
October 1938, the pabent complamed of severe pam 
m the left side of the face, double insion, and m- 
ability to move her ej'es Antrotomy was done and 
tumor tissue was removed It was reported as in- 
fected caremoma, possibly ly mphoepithehoma 
Death occurred at home, Nov 23, 1939 Duration 
of hfe was three y'ears from the first symptom 

Case 3 (Fig 3) C J , Negro female, age 17, 
was first seen m the outpatient dispensary’ m 1929, 
with enlarged cervical nodes Nine y'ears later she 
rejjorted m the dime with a wry neck She was 
treated m various departments for wry' neck, peri- 
tonsillar abscess, and arthnbs She was referred for 
x-ray therapi m April 1939, because of nodes m each 
cervical area A tumor was suspected in the left 
tonsillar region, but the pabent could not open her 
mouth sufficiently' to permit a biopsv Tonsils 
removed elsewhere m March 1939 did not show 
tumor growth 

Treatment A dose of 1,503 r to the left lateral 
pharynx and cerv'ical area and 1,336 r to the pos- 
terior left cemcal area was given The torticollis 
disappeared and the pabent became syTnptom-free 
Treatment was given from April 25 to May 26, 1939 
Progress Notes The pabent retiuned one year 
later with torbeolhs and pam, which were rdieved 
by a similar senes of treatments On Feb 15, 1941, 
she entered the emergency' room with a soft fluctuant 
mass m the postenor tnangle of the left cervical 
area A cy'sbc mass was incised and a biopsy' spcci 
men was obtamed from the margm 
Pathology The biopsy reixirt was “h mphoepi- 
thehoma or transitional-cell caranoma ' 

Progress Azotes Further tlierapy consisted of 
2,500 r to the lateral left cemcal area and 2,500 r 
to the postenor cervical area on the left X-ray- 
examination revealed mediastmal metastascs A 
consultant in July 1941 tliought there were brain 
metastascs Death occurred on Oct 22,1941 
Autopsy There were metastabc deposits m the 
cerv ical, hilar, and mediastinal 1\ mph nodes The 
pnmarv tumor was not found 
“Autopsy note Death was probably due to the 
toxemia associated with an unusually rapidly growing 
malignant growth, apparently ha\ang its ongin in 
the lympliadenoid tissues of the mouth and belong- 
ing to the so called h-mphoepitheliomas Tlic biopsv 
specimen showed a mucli more charactenstic and 
tv pical grow tli than tlie y anous reemrent nodules 
and metastascs noted at autopsy ” 

The patient hved three and one-half years after 
her first sy niptom of torticollis 
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Tigs 1 and 2 Case 1 Photographs of patient made on admission (I) and three months after treatment (2) 
Cervical node biopsy was reported Ijinphocpithelicma A dose of 9,600 r ivas applied to the left cer\neal nodes 




Even though this is a radiosensitive tumor, 
one IS not justified in using a small dose 
One of our patients was given 7,S00 r over 
the cei^ucal nodes in a period of one year 
The dose was admimstered m four senes 
of treatments In each case a half-value 
layer of 1 9 mm copper was used We 
prefer relatively hea^’y filtration even 
though the tumor may be superficial 
As in all cases of mahgnant growth, we 
can only plead for more accuracy in di- 
agnosis early m the disease In our expen- 
ence, distant metastases are not amenable 
to therapy and fadure results Rehef 
of pam m our one case of bone metas- 
tases was far less striking than m similar 
metastases from caremoma of the breast 
The patient whose pnmar)’- tumor is m 
the tonsdlar fossa, where it can be seen 
early, is fortunate This, of course, is as- 
smmng that he appreciates the significance 
of the lesion suffiaently to seek aid early 
The tumor in the eustachian canal or 
nasopharynx may never be found even 


after distant metastases are present If 
the symptoms outhned by New and others 
present themselves, the patient should be 
referred to a rhmologist for study It is 
only through early diagnosis and rigorous 
therapy that any of these patients can be 
saved 

CASE HISTORIES 

Cask 1 (Figs 1 and 2) E W , vrhite male, age 
16, was first seen Jan 4, 1935, complaining of a 
sore spot behind the angle of the jaw on the left 
There had been slight swellmg for one lear, willi 
recent rapid groivth Other sjnnptoms were head 
aches, earache, and deafness of the left ear for about 
a } ear, and occasional \ onuting episodes 
Physical Examination The left pupil was shgh^ 
irregular and the vision poor There was a n-\ed 
mass about the size of a small lemon m the upper left 
cemcal chain On the nght was a cemcal node 1 0 
cm in diameter, moderate!}' tender A posterior 
nasopharj-ngeal mass could be palpated 

X-Ray Kuimination On admission no lesion was 
demonstrable roentgenological]}' Two }ears bter 
there were evidences of lung metastases in the left 
base and suggestue erosion of the left greater wing 
of the sphenoid 
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2,500r, antenorleftcervicalnodes, l,000r, postenor 
left cervical nodes, 1,000 r 

Progress Notes There was rapid regression of the 
mass of nodes The patient returned on June 22, 
1943, mth manj" nodules beneath the skin of the 
scalp, arms, and abdomen These varied from 0 5 
to 2 cm in diameter Death occurred on Aug 3, 
1943, at home Duration of hfe was rune months 
from the first symptom The pnmarj^ tumor was 
never discovered ‘ 

Case 7 G L , white male, age 60, was admitted 
SepL 28, 1943, complammg of a lump in the neck 


Progress Notes This patient was last seen on 
Sept 2, 1945, at which time no evidence of tumor 
was found He had gamed a httle weight and was 
workmg at hard manual labor Duration of hfe is 
two years and five months from the first symptom. 

Case 8 (Figs 4 and 5) N W , white female, age 
48, was admitted Oct 11, 1943, complammg of pam 
m the back Our first contact with this patient was 
when she was referred for cholecystography It was 
noted that positionmg her on the x-ray table caused a 
great deal of pam A film of the dor^ spine showed 
50 per cent compression of the 12th dorsal body 



Fig 4 Case 8 Biopsy specunen from nosophamygeal tumor, reported 
lymphoepithehoma (Schmmcke type) 


This had started to develop in the right cervical area 
SIX months pnor to admission 
Physical Examtnahon There was a tender fixed 
mass in the nght postenor auncular area and be- 
neath the nght ear The nght tonsil was large and 
ulcerated, measunng 2 cm in diameter Tliecemcal 
massmeasuredS X 2 5cm 
Pathology Biopsj' of the cervical node was re- 
ported “1} mphocpithelioma.” 

Treatment From Sept 28 to Oct IS, 1943, a 
dose of 2,847 r was gnen tlirough a 10 X 10 cm 
portal to the nght ccmcal nodes, while 2,000 r were 
gi\xn mtra-orallj to the tonsil In March 1944, 
since residual tumor was tliought to be present m 
uic nodes, thej were gnen an additional 2,486 r 


The appearance was that of pathological compres- 
sion On questionmg, the followmg historj' was ob- 
tained In July a node the sme of a walnut had been 
removed from the nght axilla It had been present 
for four months The histologic diagnosis had been 
“malignant Ij-mphoma ” A node m the left axilla 
had been gn en x-raj therapj and had disappeared 
The paUent had been told by her family doctor that 
gallbladder disease was the cause of the back pam 
Our miUal assumption was metastasis to Uie \ ertebra 
from a malignant IjTnphoblastoma 
Physical Examinatwn Small cemcal nodes were 
present bilatcrallj The blood count and blood 
dicmistry were normal X-raj showed metastascs 
with compression of the 1 2th dorsal x ertebra 
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Case 4 E P , white female, age GO, was ad- 
mitted Sept 20, 1940, w-ith swelling about the left 
e> c and nasal discliarge The dnunage of the left 
nostnl w as blocked and tliere w as loss of Ansion m the 
left c) e The first sj mptoms had appeared about 
three months prior to ainission 
Physical Rxamiimlion There was swelling of the 
left side of the face A cellular tumor was found 
occluding the left nostril 

X-Ray Examtiialioii The left antrum was 
opaque, with destruction of the antral walls The 
picture w as tliat of a malignant tumor m the antrum 
Pathology Tissue removed from the nasopharynx 
was reported “h mphocpilhchonia ” 


months' durabon He had first noticed a sore 
throat sue months earher but it had been more 
severe m the past two months 

Physical Examinahon There was an ulcerating, 
prohferabng mass 3 cm m diameter m the left tonsd 
area Cemcal nodes, rather small and not fired, 
were palpable. 

Pathology “Lymphoepithelioma of the tonsd" 
(biopsj) 

T rcatment Radiabon w as directed rntra-orally to 
the tonsil, 2,132 r The cenucal nodes were giien 
3,750 r 

Progress Notes The nodes and the pnmarv 
lesion rapidly disappeared, and there had been no 



Fig 3 Case 3 Biopsy specimen from cervical node, reported lympho- 

epithclioma 


Treatment A dose of 2,000 r was apphed to the 
lateral left orbit and antrum, 1,500 r to the anterior 
left antrum The tumor rapidly regressed 
Progress Notes Four months later the pabent 
was admitted with proptosis of the left eje and 
swelling of the left side of the face Again 1,500 r 
were given to the anterior and also to the lateral left 
face. On final admission, Alarch 1941, proptosis of 
the left eye was marked and bram metastases were 
suspected by consultants Death occurred at home 
on June 2, 1941, one year after the first symptom 

Case 5 C M., white male, age 75, was admitted 
Nov 25, 1942, complainmg of tonsilhtis of two 


recurrence up to Sept. 1, 1945, over three years sin« 
the first symptom 

Case 0 D E , white male, aged 17, was ad 
nutted iMarch 9, 1943, with a lump m the left side 
of the neck, present for four months There were no 
symptoms referable to the nasopharynx 

Physical Examination There was a large mass of 
nodes in the left cen ical and supraclavicular area. 
No lesion was demonstrable m the ilasopharyi^ 
Pathology Biopsy of a eenucal node was reported 
‘ ‘lymphoepi thehoma. ” 

Treatment X-ray therapy to the nodes was ad 
ministered as follows left lateral cenical nodes, 
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condition An indefinite small node about 1 cm m 
diameter was felt higli in the cervical area on the 
lelt The patient had no pain at that time and w'as 
gaming weight 

Case 10 J L , white female, age 70, was ad- 
mitted Aug IS, 1944, with a sore throat (left side) of 
SIX weeks' duration 

Physical Exaimmtion There was an ulcerated, 
friable mass m the left tonsillar fossa, approMmately 
3 cm m diameter No cemcal nodes were felt 

X-Ray Examination No lung metastases were 
seen 


Case 11 L F S , white female, age 21, w'as 
admitted Oct 16, 1944, complaining of sore, en- 
larged cervical nodes, left nasal obstruction and 
drainage, and left facial parahsis The enlarged 
nodes were noticed a vear earlier Nasal obstruc- 
tion became evident at about the same time Faaal 
paralysis had been present for three months 
Physical Examination There was horizontal m s- 
tagmus The left pupd w'as dilated and showed 
a sluggish light reflex The patient was unable to 
move the e\e laterally, upward motion was poor, 
and she could not close the Iid There was lymph- 
adenopathv in the cenncal chain on each side and in 



Fig 6 Case 9 Biops> specimen from tonsillar tumor, reported lympho- 

epithelioma 


Pathology Biopsi of tlie intra-oral mass was re 
ported “IjTnphoepithelioma ’ 

Treatment X-ra\ therapi w as gn en to tlio iiitra- 
oral mass witli a 3 o cm cone, a dose of 1,54S r was 
directed to the pnman tumor, 3,01H) r were gi\eii 
to the left cemcal area tlirough a 10 X 10 cm 
portal 

Progress Notes The patient was last seen on 
Sept 1,19-15 At that time there was no endence of 
tumor A point of interest is the fact that this 
Woman was treated on the same sen ice for a squa 
mous cell carcinoma of tlic hp. Broders ti pc II, four 
\cars earlier This has shown no cvadencc of rc 
currcncc or metastasis 

This patient has gone a little o\ cr one \ car without 
e\ndcncc of recurrence of I\ innhoenithchoma 


tlic nght and left occipital chain A rather large 
mass was palpable in the posterior uasophar^nn 
Pathology A large portion of the mass lu tlie 
nasophnniix was remoicd The pathological re- 
port was ‘ h mphoepithelioma. Regaud t\pe " 
Treatment Treatment was gnen elsewhere 

Case 12 MM, white female age SI, was ad- 
mitted No\ 27 1944, because of inabihtt to breaOie 
through the left nostnl .She complained, also, of 
frequent nosebleed The nans had been occluded 
for about one \ ear 

Physical Examination Tlicrc was a pale smooth 
mass occupmng the left nans, exerting such a degree 
of pressure that the nose appeared swollen Defi- 
nite nodes w ere not palpated 
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Fig 5 Case S Vertebral iiictastascs from Ijnnpho- 
epithciioma of the imsopfaaniV'x 


Treatment A dose of 1,700 r to tlie tcrlcbra and 
400 r to each ccrsicnl area was gtten A brace was 
secured and the patient returned to iier work as a 
teacher 

Progress Notes On Sept 19, 1944, the patient 
consulted a rlunologist because of a small growth in 
her narcs that was causing a little obstruction She 
had been conscious of it for four months but since it 
had not caused anj discomfort she had ignored it 
Examination ret caled a tumor 1 cm m diameter m 
the postenor left nasophar>iix It was soft in con- 
sistencj’ and not tascular It was parth reraoted 
with an adenotome Radium in a capsule I 5 cm 
long, filtered wath I cm of gold, was applied for a 
total dose of 1,200 mg hours 

The nest admission, was oirDec 26, 1944, because 
of a recurrence of pam in the back, referred to the 
left side This was severe m the left upper quadrant 
Muscle spasm was so pronounced that adequate ex- 
amination could not be done The impression was 
gamed that the spleen was about twice as large as 
normal The patient refused to staj m the hospital 
for an adequate amount of therapj to the spme 
On Feb 22 1945, she returned with fluid m the left 
pleural cant>, and 1,110 cc of blood-tmged flmd 


w'as remoi cd Fluid was removed on seieral occa 
sions dunng the next two months The last ad 
mission was from March 16 to Apnl 10, 1945 Blood 
cheimstrj wasnormal, the white cell count ivas5,300 
and hemoglobin OS per cent Fluid was agam re- 
moi cd from the pleural cavity and transfusions irere 
gii eii The patient realized her condition and asled 
to be released to return to her home 
Pathology The biopsi report on the imsophaqn 
goal mass was as follows “Tlie section 'hows a 
number of irregular masses of tissue, some of which 
arc colored on the surface m part bi a laierof 
squamous epithelium, bcneatli which are ettenare 
areas of li mphoid tissue There are mnumerahle 
pleomorphic cells with a moderate amount of erto- 
jilasm and rclativeli large pale staining niidei, 
often showing considerable irregular lobulation and 
commoiih containing a proimnent eosmopbibc su 
clcolus The malignant cells comraonl} eihibit 
mitotic figures, sometimes quite bizarre m form, and 
the cells show a difTusel\ infiltrati\e tiTie of growth 
extending irrcgularh throughout the lymphoid tissue 
but showing here and there a tendencj to form 
poorh defined clumps and masses, suggesting epi 
Uielial ongiu Thej are m some areas, however, 
intimatelv mtemiingled with Ij-mphoid and hviJiiie 
collagen bundles Diagnosis Lvmphoepithelioma 
(Scliinmcke tvpe) ” 

The patient died on Mav 20, 1945 Duration of 
life was three v ears from the first s}’mptom. 

Case 9 (Fig 6) E 0 , white male, age 61, was 
admitted Aug 16, 1944, eomplauung of a sore 
tonsil Sore throat and a mass of nodes m the left 
cervical region had appeared simultaneouslv about 
two moiitlis prior to admission 
Physical Eaamination There was a large ulcer 
ated left tonsil, forming a mass approxunatelv 3 cm 
in diameter The mass of nodes m the left cenical 
region measured 5 X S cm and was fixed Small 
supraclaMculor nodes were also present cm the left 
Pathology Biopsv of the pnmarj' lesion in the 
tonsil was reported "Ijinphoepithehoma, Regaud 
tv pe ’’ 

Treatment Pour senes of treatments were givea 
in a penod of one v ear Dunng the first month of 
treatment a dose of 1,548 r was applied mtra oralis 
to the left ton'd From Aug 16, 1944, until Aug 
20, 1945, tlie total dose was as follows 


Intra-oral to left tonsd 1,54S r 

Left lateral cemcal area 9,150 r 

Left-supradav leular nodes- 3,315 r 

Submental nodes 3,31or 


The intra-oral portal vvas 3 5 cun m chameter and the 
external areas were treated through a portal 10 X 
10 cm A half-value layer of 1 9 mza copper was 
secured with a Thoraeus filter 

The pnmary tumor promptly disappeared, but the 
nodes were much more resistant On exannnation, 
on Sept 1, 1946, the skin was found to be in good 
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Case 

Number 


1 


3 

4 

5 

0 

7 

S 

9 

10 

11 


12 


Case Summar\ 


Duration 

F*^tSj-mptoin Other Symptoms 


10 

M 

3'/: jears 

17 

F 

3 J ears 

17 

F 

3*/: jears 

00 

F 

1 year 

75 

M 

3 years 

17 

M 

’/i y ear 

00 

AI 

2'/- years 

48 

F 

3 years 

61 

M 

1 year 

70 

F 

1 year 

21 

F 

2 years 

81 

r 

1V< years 


Ccr%nca! lymph node 
enlargement 

Ccr\ncal lymph node 
enlargement 

Torticollis 

Swelling of soft tissue 
about eye 

Enlarged tonsil and 
cervical nodes 

Ccmcal nodes 

Enlarged tonsil and 
cervneal nodes 

Node in axilla 

Sore throat 

Sore throat 

Cerxncal nodes, mass 
m narcs 

Occluded nans 


Headache, earache, deafness, 
diplopia, irregular pupil, 
metastases to sternum 
Double vision, pam m neeb, 
obstruction of nares, mass 
in nasopharynx 
Ccmcal mass, general me- 
tastases 

Occlusion of antrum, prop- 
tosisleft eye 
lx one 

Shin metastases 
None 

Metastases to vertebrae, 
lung, and spleen 
Ulcerated tonsil, large cem 
cal nodes 

Ulcerated tonsil, enlarged 
ccmcal nodes 

Nystagmus, third nerve 
paralysis left pupil dilated 
Nosebleeds 


Ltvm, 

or 

Dead 

Dead 

Dead 

Dead 

Lmag 

Dead 

Lirmj 

Dead 

hiving 

Lmag 

Lmag 

LivinE 


Pathology “L\ inphoepitlieliorua or transitional- 
cell carcinoma ' 

Trcalnwitl Following reniox al of a porbou of the 
mass, a capsule of radium containing 50 rag and 
liaxing a length of 1 5 cm was inserted adjacent to 
Uic tumor Filtration was 1 mm of gold A total 
dose of 1,550 mg hours was apphed, roentgen radi- 
abon (1,500 r) was dehtered to tlio left face and 
ccmcal area 

Progress Note The pabent's condibon on Sept 1, 
1945, was good She had then been hving one and 
tlirec fourths years witliout recurrence since the 
original evidence of tumor 

SUMMARY AND COMMENT 

1 Pnmary malignant neoplasms of the 
nasopharynx are being recogmzed more 
frequently 

2 Lymphoepithehoma is an uncom- 
mon tumor ansmg in this location It is 
characterized by a cell type that usually 
but not always differentiates it from transi- 
tional-cell carcinoma ChmcaUy the site 
of the pnmary lesion, the mode of metas- 
tasis, and response to irradiation are the 
same for the two tumors 

3 In our senes of 12 cases the average 
duration of hfe was two and one-half years 
for those who are dead Six of the senes 
are hving, their average duration of life 
bemg two years Of the 6 hvmg patients, 

5 had a pnmary tonsillar tumor and one 


a pnmary nasopharyngeal tumor Fn'f 
of the senes were between the ages of 16 
and 21, the other 7 were between 48 and 
SI, S were females and 4 males 

4 Therapy should be started as soon 
as diagnosis is made and should be m 
tensive Radium and x-ray therapy de- 
sen'e equal consideration The type of 
radiation used will depend on the faohbes 
available and accessibihty of the tumor 

5 Exndence seems to the author to 
favor a speafic tumor called lympho 
epithehoma "ttniether transibonal-ced 
carcinoma, undifferentiated-cell caremoma) 
and lymphoepithehoma are essenbally the 
same has not yet been defimtely settled by 
the pathologist For therapeutic purposes, 
the matter is of academic mterest I" 
either case the problem is referred to the 
radiologist His success wdl depend largely 
upon the stage of the disease and the hero- 
ism with which he attacks the problem 

University of Kansas Hospital 
Kansas City 3, Kansas 


bibliography 

1 Berger, Mdrrax' Schtnincbe Tumors Ne"’ 
York State J Med 38 1 93-195, Feb 1,1938 

2 Boyd L J , and Goldbloom, A A 
Schmincke’s Tumors (Lymphoepitheboma) with Me- 
tastases Complicated by Tracheo-Esophageal Fistuls- 



1 Oslco^Icrosis along the sacroiliac joints, clioractenstic of the earlier stages of Manc-Strumpell s 

spondjluis 

„ Tig 2 Osteosclerosis of the iliiiin at some distance from the sacroiliac joint 

1 >S 5 Same case as Tig 2, four jears later The pattern (site and shape) of the osteosclerosis has changed 
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Significance of the Sacroiliac Findings in 

Marie-Strumpell's Spondylitis' 

J BORAK, MD 
New York, N Y 


T he condition called Alane-Strum- 
pell’s spondybtis m Amenca was first 
dcscnbed by Strumpell in 1SS4 From a 
study of the climcal symptoms, he con- 
cluded that the disease might result from a 
clironic inflammation of the inten’^ertebral 
joints As to the question m which part 
■of the spine the disease begins, he expressed 
no opinion Mane, in 1898, was tlie first 
to answer that question Since patients 
usuall}^ gave the lower back as the site of 
the first symptoms, and since the lumbar 
spine was often found to be ankjdosed 
wlule the ccmcal spine was less affected. 
Mane concluded that the disease “marches 
progressively in the ascending direction, 
from tlie sacrum to tlie neck ” 

X-ray studies have added weight to the 
theory of Mane In 1934, the Bntish 
radiologist Scott expressed the opimon that 
"changes in the sacroihac joints always pre- 
cede the onset of spondyhbs “ Porestier 
(France) corroborated the findings of 
Scott in 1939, and Hare m Amenca 
jomcd them in their opimon in 1940 At 
present the theory that “in spondyhtis 
adolescens the sacroihac jomts are first 
to be attacked by tlie fixation process” 
(Blair) appears to be generally accepted 
My studies, however, of ox^er 200 cases m 
the last two decades- have given me an 
opportumty to make some obsen^ations 
which, if corroborated by others, would 
seem to lead to a conclusion at some van- 
ance with the prevaihng opinion 

Let us start with an analysis of the sacro- 
ihac findmgs m patients with Mane 
Strumpell’s disease, smce such obserx’-a- 
tions form the basis of all discussions on 
this subject The most important thing 


to be said of these findings is that they are 
a manifestation of a process of conhauotts 
transformation of the bone structure. 
They are not uniform, therefore, bat vary 
considerably m the course of the disease. 
This may account for differences in tie 
studies pubhshed on the subject Tiro 
mam stages may be distinguish^, diffenng 
from each other m so many respects that 
they should be discussed separately 

STAGE or PAltASACROILIAC OSTEOSCLEROSir 

The earher stage is characterized roent 
genologically by an increased density o 
the sacroihac region (Fig 1) In the be 
giiming, a trabecular arrangement is dis 
ceraible mthm the condensed area, late 
there is a total loss of structural details 
The area of condensation is sharply bu^ 
irregularly dehneated Its size and shapi 
vary to a certam extent m the course of thf 
disease (Figs 2 and 3) From the verj 
begmmng the process of condensabon is it 
the great majonty of the cases symmet- 
rical, so that one side looks like a mirror- 
image of the other 

As to the locahzation of the process, the 
condensation extends along the sacroihac 
joints Two points need to be stressed 
First, the osteosclerotic area is hmited to 
the fiiac bones The impression that the 
sacrum is affected as well is due to the fact 
that “the articidar portion of the ihum e.x- 
tends behmd the antenor edge of the sacro 
iliac joint, so that the portion of the ihum 
which hes behmd the sacrum may give the 
appearance of disease of the sacrum” (Ham 
and Haggart) Actually, the sacrum is 
mimlx-ed only m the later stages of the 
disease, and even then only infrequently 
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present m my cases of Mane-Strumpell’s 
spondyhtis Other tests used in examina- 
tions of the sacroihac jomts, such as the 
signs of Las^gue, Gaenslem, and Smith- 
Petersen, were also found to be negative 
m 42 of my cases with parasacroihac osteo- 
sclerosis On the other hand, the symp- 
toms of which the patients with ppra- 
sacroihac osteosclerosis usually complam 
are “pams, stiffness in the spme, with 
muscular contracture, and impairment of 
the chest expansion” (Forestier) Ob- 
nously, none of these can be referred to 
the findings m the sacroihac region but 
point to a lesion of the spmal column at 
a higher level 

I have not found m the hterature any 
report mdicatmg the presence of patho- 
logical findmgs characteristic of Mane- 
Strumpell’s disease m this early stage 
No inflammatory process, no prohferation 
of the synovial membrane, no pannus de- 
stroying the cartilages has been descnbed 
m the sacroihac jomts, to my knowledge 
Scott explored the affected bone from the 
bactenological pomt of view and found it 
stenie In a case of “ilutis condensans,” 
which radiologically is closely related to the 
parasacroihac osteosclerosis m Mane- 
Strumpell cases, the affected bone was 
found on the imcroscopic exarmnation to 
he “mdependent of any inflammatory or 
other etiology,” accordmg to Rendich 
and Shapiro Thus the interpretation of 
the radiological findings m the sacroihac 
jomts as a mamfestation of Mane-Strum- 
pell’s spondyhtis is not based on patho- 
logical studies 

If we compare the early sacroihac find- 
ings with those in the intervertebral jomts, 
we find m the latter, radiologically, "stip- 
pled or diffuse rarefaction of articular 
processes, ranging from shght loss of the 
density to almost complete dissolution of 
the bone The facets of the involved artic- 
ular processes have mdistmct outlines 
The intervening jomt space is slightly 
narrowed and somebmes clouded” (Op- 
penheimer) Chmcally, there is pain on 
mobon and on pressure to these joints, 
"1th spasm and stiffness Pathologicall) , 


an inflammatory edema, prohferation of 
the synovia, and destruebon of the carb- 
lage have been defimtely estabhshed 
(Fraenkel, Sivdn, Junghanns, and others) 

In every respect, therefore, there is a 
contrast between the findings m the sacro- 
ihac jomts and m the intervertebral jomts 
m the early stage of the disease In the 
end we amve at the somewhat sbange 
conclusion that, accordmg to the prevail- 
mg theory, Mane-SbumpeU’s spondyhbs, 
known to be a radiologically and patho- 
logically well defined, clmicaUy pamful 
disease of the jomts, should start with 
a pathologically obscure, clmicaUy silent 
affeebon of the bone 

On the other hand, there is a sbong argu- 
ment m favor of the idenbty of the patho- 
logical process m the sacroihac jomts and 
m the other jomts affected by the dis- 
ease, m the fact that the stage of para- 
sacroihac osteosclerosis is followed by an 
ankylosis of the sacroihac joints 

STAGE OF ANKYLOSIS 
OF THE SACROILUC JOINTS 

Serial roentgen exammabons extended 
over many years demonsbate that, as 
Mane-Strumpell’s spondyhbs advances, 
a process of decalaficabon sets m, m the 
spme as well as m the pelvis, and progresses 
contmuously While the decalaficabon 
goes on, the sclerosis of the bones around 
the saaoihac joints gradually dmimishes 
Smee the condensed area contams more 
calaum than the normal bone, the decal- 
aficabon is first seen, and for a long penod 
of tune is more pronounced, m the bones 
of the spme and pelvis than m the sclerobc 
areas Eventually, however, there is a um- 
form demmerahzabon around the sacroihac 
jomts, ivith a complete loss of structural 
details Comadentally, the jomt space 
displays irregulanbes of outhne and alter- 
abons of wudth A process of obhterabon 
sets m, which steadily progresses unbl a 
complete osseous ankjdosis results The 
sacrum and ilium form then a single bone 
with a greaby dimimshed calaum content 
(Fig 5) This can be demonstrated also 
m oblique news (Fig 6) 
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Fig- 4 Oblique view of a sacroiliac joint shouing 
that in the stage of osteosclerosis the contours and 
undth of the joint space are normal 


Secondly, the sacroihac joints are not 


articular osteosclerosis the sacroihac joints 
are normal as to their contours and width 
(Fig 4) 

Thus tve see that in this stage of the 
disease the radiological findings in the 
sacroihac region do not mdicate the pres- 
ence of a “sacroihitis” but merely of an 
“ihitis ” In fact, the radiologic findings 
are similar to those in “osteitis condensans 
ilu,” as recently stressed by Hare and 
Haggart It is only m order to desenbe 
the portion of the ihum in which the 
changes are found that we speak of “saao- 
iliac’’ findings and not merely of ihac find 
mgs m Mane-Strumpell’s spondyhtis 
As to the chmeal symptoms in this 
stage of the disease, it is significant that, 
though many patients complam of pain in 
the buttocks, m the neighborhood of the 
sacroihac jomts, pam is not locahred in 
the jomts themselves “It is difficult" 
ivrote Scott, “to explain why pam should 
be absent from the sacroihac jomt dunng 
the most active stage of the infectious 
process,” but “for some imexplamed rea- 
son pam IS not locahzed m the sacroihac 
jomts ” Similarly there is absence of pam 
on pressure to the sacroihac jomts Ac- 
cordmg to Forestier, “it is remarkable that, 


affected The impression that the joint is 
involved is created by the fact tliat “the 
sacroihac joint is obhque, the large aunc- 
ular surface of the sacrum, facing out- 
wards and backwards, opposes to a similar 
surface in the ihura, which faces fomvards 
and mwards Therefore, in the antero- 


as a rule, no pam was ehcited by pressure 
at the site of the sacroihac jomts ” Both 
these phenomena, however, are under- 
standable m the hght of the fact menboned 
above, namelj'', that we are dealing here not 
with a process m the sacroihac jomts but 
m the ihac bones In “osteitis condensans 


postenor radiograph the lateral borders of ihi” there is likewise no pam m the area 
the sacrum overlap and the medial borders of condensation, either spontaneously or 


of the iha and the joint space cannot be 
seen” (Brailsford) 

The presence of a sclerotic area seem- 
ingly surroimding the joint tends to m- 
crease the difficulty m evaluating the con- 
dition of the sacroihac jomts Depending 
on the distribution of the sclerotic area, the 
jomts may appear blurred and narrowed or, 
m other cases, scalloped and widened on the 
routine anteroposterior roentgenogram 
Anteropostenor films taken from a 45- 
degree angle, however, or obhque views 
demonstrate that m the stage of para- 


on pressure 

Smee pam is the cause of all the other 
symptoms m sacroihac conditions, its ab- 
sence explams the absence of any other 
chmcal findings referable to sclerosis m the 
sacroihac region A patient suSermg from 
a sacroihac spram or sacroihac tuberculosis, 
does not sit on the buttock of the affected 
side because he seeks to avoid the trans- 
mission of weight through the jomt "Rfheu 
he stands or walks, he is likely to press his 
hand over the jomt to lend it better sup- 
port (Lewm) None of these signs was 
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present m my cases of Mane-Strumpell’s 
spondylitis Other tests used m examina- 
tions of the sacroihac jomts, such as the 
signs of Las^gue, Gaenslem, and Smith- 
Petersen, were also found to be negative 
in 42 of my cases with parasacroihac osteo- 
sclerosis On the other hand, the symp- 
toms of which the patients with ppra- 
sacroihac osteosclerosis usually complain 
are "pams, stiffness in the spme, with 
muscular contracture, and impairment of 
the chest expansion” (Forestier) Ob- 
viously, none of these can be referred to 
the findings m the sacroihac region but 
pomt to a lesion of the spmal column at 
a higher level 

I have not found in the hterature any 
report mdicatmg the presence of patho- 
logical findmgs characteristic of Mane- 
Strumpell’s disease in this early stage 
No inflammatory process, no proliferation 
of the s}Tiovial membrane, no pannus de- 
stroying the cartilages has been descnbed 
in the sacroihac jomts, to my knowledge 
Scott explored the affected bone from the 
bactenological pomt of view and found it 
sterile In a case of “ilutis condensans,” 
which radiologicaUy is closely related to the 
parasacroihac osteosclerosis m Mane- 
Strumpell cases, the affected bone was 
found on the microscopic exammation to 
be ‘‘independent of any mflammator)’^ or 
other etiology,” accordmg to Rendich 
and Shapuo Thus the interpretation of 
the radiological findm gs m the sacroihac 
]omts as a manifestation of Mane-Strum- 
pell's spondyhtis is not based on patho- 
logical studies 

If Me compare the early sacroihac find- 
ings with those in the inters’'ertebral jomts. 
Me find in the latter, radiologically, ‘‘stip- 
Pled or diffuse rarefaction of articular 
processes, ranging from shght loss of the 
density to almost complete dissolution of 
tlie bone The facets of the involved artic- 
ular processes have indistinct outhnes 
The intervening joint space is shghtly 
narroved and sometimes clouded” (Op- 
Ponheiiner) Clmically, there is pam on 
'Motion and on pressure to these joints, 
Math spasm and stiffness Pathologically, 


an inflammatory edema, proliferation of 
the synoana, and destruction of the carti- 
lage have been defimtely estabhshed 
(Fraenkel, Sivfin, Junghanns, and others) 

In every respect, therefore, there is a 
contrast between the findings m the sacro- 
ihac jomts and m the intervertebral jomts 
m the early stage of the disease In the 
end we amve at the somewhat strange 
conclusion that, accordmg to the prevail- 
ing theory, Mane-Strumpell’s spondyhtis, 
known to be a radiologically and patho- 
logically well defined, chmcaUy pamful 
disease of the joints, should start ivith 
a pathologically obscure, climcaUy silent 
affection of the bone 

On the other hand, there is a strong argu- 
ment m favor of the identity of the patho- 
logical process m the sacroihac jomts and 
m the other jomts affected by the dis- 
ease, m the fact that the stage of para- 
sacroihac osteosclerosis is followed by an 
ankylosis of the sacroihac jomts 

STAGE OF ANKYLOSIS 
OP THE SACROILIAC JOINTS 

Senal roentgen exammations extended 
over many years demonstrate that, as 
Mane-Strumpell’s spondyhtis advances, 
a process of decalofication sets m, m the 
spme as well as m the pelvis, and progresses 
contmuously T^Tule the decalofication 
goes on, the sclerosis of the bones around 
the sacroihac jomts gradually dmumshes 
Smce the condensed area contams more 
caloum than the normal bone, the decal- 
ofication IS first seen, and for a long penod 
of tune IS more pronounced, m the bones 
of the spme and pelvis than in the sclerotic 
areas Eventually, however, there is a um- 
form demmerahzation around the sacroihac 
jomts, with a complete loss of structural 
details Coinadentally, the jomt space 
displays irregulanties of outlme and alter- 
ations of mdth A process of obliteration 
sets m, which steadily progresses until a 
complete osseous ankydosis results The 
sacrum and iliiim form then a single bone 
with a greatly dimimshed calaum content 
(Fig 5) This can be demonstrated also 
m oblique \Te\\ s (Fig G) 



Fiff 5 Same case as Fig 1, si\ jears later The sacroiliac joints are now fused, the pelvic bones are de- 
calcified, the spinal ligaments ore ossified 



Fig G Same case as Fig 6 The sacroiliac joint is shown to be fused also m the oblique 

view in contrast to Fig 4 


The osseous ankylosis of a joint is defi- the joints This has its parallel in the 
mtely an arthritic process, inicating loss final stage of Mane-Strumpell’s disease m 
of the articular cartilages * and their re- other joints, as well as in rheumatoid 
placement by a newly formed osseous arthritis There is, however, one fact to 
tissue The radiological findings ade- be taken into consideration before con- 
quately picture the pathological state of elusions are drawn from this parallehsm, 
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namely, that an ankylosis occnrs in the 
sacroihac joints spontaneously in the course 
of the agmg process This is m line with 
the anatomy and physiology pecuhar to 
the sacroihac jomts and foreign to any 
other joint Up to about the thirtieth 
year of hfe the sacroihac joint is structur- 
ally, as well as functionally, a true di- 
arthrodial joint, hned with a synovial 
membrane and forming a jomt space per- 
mitting some motion This is followed by 
a stage in which the synomal membrane be- 


joints to the lower hmbs as a result of this 
constant pounding or pressure effect upon 
the articular surfaces, early degenerative 
and osteoarthntic changes set m which 
eventually lead to bone ankylosis ” WiUis 
arrived at a similar conclusion "The 
sacrodiacs were ankylosed by bone pro- 
ductive changes more frequently than 
any other joints they were often com- 
pletely fixed when the other [parts of the 
same skeleton showed little if anyjsmular 
change ” 





Fig 7 Senile osteoporosis n ith fusion of the sacroiliac joints 


comes atrophic, the cartilage begms to de- 
generate, and the joint space is gradually 
obhterated so that a synchondrosis results, 
pemuttmg pracbcaUy no motion Fmally, 
m old age, when a senile osteoporosis sets 
’n, the cartilages show a tendenc)^ to fuse 
into synostosis (Fig 7) This tendency of 
the sacroihac joints to be gradually trans- 
formed from a diarthrosis through a syn- 
chondrosis into a sjmostosis was first 
cstabhshed by Barkow, m 1S41, and sub- 
sequently corroborated by Brooke and 
In Amenca, Saslun (1930) and 
Wilhs (1933) have pubhshed important 
contributions on the subject, essentially 
confirming the previous reports Sashin 
stated that, "since the entire i\ eight of the 
ody IS transnutted tlirough the sacroihac 


It appears that while an osseous ankylo- 
sis m any other joint affected by Mane- 
Strumpell’s disease can be regarded as 
endence of a destruction of the articular 
cartilages by an inflammatory process, this 
cannot be taken for granted in the sacro- 
ihac jomts Here the fusion may be the 
result of the ordinary’- degeneration spon- 
taneously occurring in these joints There 
are a few thmgs to suggest that, in fact, the 
ankydosis m the late stages of hlane- 
Stnimpell’s spondyhbs may have some- 
thing to do with the ankydosis obsen ed in 
the course of the aging process There is 
first the fact that no pannus destroynng 
cartilages has been thus far reported m 
the sacroiliac joints This may be due to 
tlie fact that the symonal membrane of 
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these joints has a tendency to atrophy and 
thus IS unable to produce the granuloma' 
tous tissue (pannus) charactenstic of 
Mane-Strumpell’s spondylitis and rheu- 
matoid arthritis, respectively The fact 
also IS remarkable that, as stressed b}' 
both Sashin and Willis, the process of 
degeneration and fusion of the sacroiliac 
joints IS more frequent, sets in earlier, and 
progresses more rapidly in males than in 
females These findings arc of particular 


of these joints, namely, that of the synonal 
membrane to atrophy, that of the articular 
cartilages to degenerate, and that of the 
neighbonng bones to fuse, are intensified 
in the presence of Mane-Strumpell’s dis- 
ease The disease would seem to intensify 
the efficacy of the factors responsible for 
the ankylosis of the sacroihac jomts in the 
course of the aging process and thereby to 
accelerate the estabhshment of that con 
dition 







■j 
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Fig S Lateral view of a sacroiliac joint showing osteosclerosis 
of both the ilium and sacrum 


interest m \new of the fact that Mane- 
Strumpell's disease occurs predominantly 
m young males Fmally and most im- 
portant the ankylosis of the sacroihac 
jomts in Mane-Strumpell’s spondyhtis is 
assoaated with a decalcification of the 
bones just as their ankylosis m old age is 
associated with senile osteoporosis 

In conclusion, we see that the ankylosis 
of the sacroihac jomts m the course of 
Mane-Strumpell’s spondyhtis is not neces- 
sarily the resffit of the pathological process 
pecuhar to that disease but rather of the 
physio-anatomical processes pecuhar to 
the sacroihac jomts The idea suggests 
itself that the tendencies charactenstic 


If we now compare the two mam stages 
m the development of the sacroihac findings 
m Mane-Striimpell's disease, we see that 
a process primarily locahzed m the bone 
IS succeeded by a process m the adjacent 
jomts Despite their morphologically dif- 
ferent appearances, the para-articular os- 
teosclerosis and the osseous ankylosis hai^e 
two features m common, first their sym- 
metry and secondly the mcreased content 
of calcium Lime salts are deposited m 
excessive amounts symmetncally, first m 
the bones near the sacrodiac jomts and 
then, when the bones become decalcified, 
in the mtra-articular spaces of those joints 
The two processes seem to be merely tivo 
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these joints has a tendency to atrophy and 
thus IS unable to produce the granuloma- 
tous tissue (pannus) charactenstic of 
Mane-Strumpell’s spondylitis and rheu- 
matoid arthritis, respectively The fact 
also IS remarkable that, as stressed by 
both Sashin and AVilhs, tlie process of 
degeneration and fusion of the sacroiliac 
joints IS more frequent, sets m earlier, and 
progresses more rapidly in males than m 
females These findings are of particular 


of these joints, namely, thatof thesynonal 
membrane to atrophy, that of the articular 
cartilages to degenerate, and that of the 
neighbonng bones to fuse, are intensified 
in the presence of Mane-Striimpell’s dis 
ease The disease would seem to mtensifj'^ 
tile efficacy of the factors responsible for 
the ankjdosis of the sacroihac jomts in the 
course of the aging process and thereby to 
accelerate the estabhshment of that con 
dition 



Fig 8 Lateral view of a sacroiliac joint showing osteosclerosis 
of both the ilium and sacrum 


interest in view of the fact that Mane- 
Strumpell’s disease occurs predominantly 
in young males Fmally and most im- 
portant the ankylosis of the sacroihac 
jomts m Mane-Stnimpell’s spondyhtis is 
associated with a decalaficabon of the 
bones just as their ankylosis in old age is 
associated with senile osteoporosis 

In conclusion, we see that the ankylosis 
of the sacroihac jomts in the course of 
Mane-Strumpell's spondylitis is not neces- 
sarily the result of the pathological process 
pecuhar to that disease but rather of the 
physio-anatomical processes pecuhar to 
the sacroihac joints The idea suggests 
itself that the tendencies charactenstic 


If we now compare the two mam stages 
m the development of the sacroiliac findings 
in Mane-Striimpell’s disease, we see that 
a process pmnanly locahzed m the bone 
IS succeeded by a process m the adjacent 
jomts Despite their morphologically dif- 
ferent appearances, the para-arbcular os- 
teosclerosis and the osseous ankylosis have 
two features m common, first their sjun- 
metry and secondly the mcreased content 
of calcium Lime salts are deposited m 
excessive amounts symmetrically, first m 
the bones near the sacroiliac jomts and 
then, when the bones become decalcified, 
m the mtra-articular spaces of those joints 
The two processes seem to be merely two 
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Fjg 12 Narrowing of an intervertebral joint with 
periarticular sclerosis in an early case of Mane- 
Stiumpell’s spondylitis 

tenor, lateral, and oblique views, to serx'^e 
as a standard in the study of pathological 
cases 

In 32 early cases of Mane-StrumpeU’s 
spondyhbs in which routine anteropostenor 
xaews showed a para-articular osteosclerosis 
in the sacroihac region, the lumbar spme 
was exammed in the obhque \new also All, 
ivithout a single exception, showed defimte 
pathological changes of the intervertebral 
lomts, such as blumng of the contours, 
narrowing of the joint space, condensation 
or decalcification of the facets (Fig 12) 
These findings have been thoroughly de- 
scnbed by Oppenheimer in his important 
contnbution on the subject Surpnsmgly 
enough, the first defimte signs of the dis- 
ease are very frequently found in the upper 
lumbar spme and longer dorsal spme, be- 
tween Dll and L2 (Fig 13), much farther 
from the sacroihac region than they are 
commonly expected This, too, may be a 
factor explammg why the changes often 
are ox erlooked 

Fort} -one late cases, shoxxnng an ank}’^- 
losis of the sacroihac joints, revealed the 
presence of adxmnced changes in the spinal 
column, sucli as ankylosis of the interx erte- 
bral joints, extensixe calcification of the 
spinal hgaments, and defimte osteoporosis 
of tile X ertebrae and pelx is 

Thus u e found that, w henex er the sacro- 
iliac region xxas mxoWed, the lumbar spine 
"as affected as xxell This has a counter- 
part in tile obserx’ation of Oppenlieimer 
that in a number of cases “the sacroihac 
joints were normal botli on clinical and 



Fig 13 Calcificationof parts of the spinal ligaments 
between Dll and D12 The corresponding interverte- 
bral joints are ankylosed 

roentgenological exarmnation, in these 
cases the apophyseal joint lesion was con- 
fined to the thoraac or cervical vertebrae ” 
In other words, m the absence of changes 
in the lumbar spine, changes m the sacro- 
ihac region also are absent On the other 
hand, xve found m our senes no mstance of 
pathological findmgs m the lumbar spme 
xvithout changes in the sacroihac region, 
although in some cases the latter were so 
shght that they escaped many obserx^ers 
The absence of cases with negatixre sacro- 
ihac findmgs m the presence of changes m 
the lumbar spme in our senes is perhaps 
due to the fact that the imbal s}miptoms 
of Mane-Strumpell’s spondylitis are so 
x'ague and insidious that many patients do 
not see a physician m the earl}^ stage of the 
disease In some of our cases the disease 
was not suspected by the physician xvho 
first saxv tlie patient and roentgenograms 
of tlie spme xxere not taken In other 
cases the lumbar and dorsal spme shoxxed 
roentgen changes charactenstic of begm- 
mng Manc-Strumpell's spondylitis but 
the sacroihac region x\ as not exammed be- 
cause no s}Tnptoms referable to that area 
xxere present Scott, hoxxex'cr, despite his 
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different ivays of bnnging: about the same 
effect, namely, an increase of the calcium 
content of tlic pelvic bones supporting tlie 
spine 

PELVIC CHANGES OUTSIDE 
THE SACROILIAC REGION 

It has been mentioned that what we see 
in the sacroiliac region of Mane-Stnim- 
pell’s spondylitis is a continuous trans- 
fonnation of tlie bone structure The 
process is first limited to the iliac bones 
But it does not stop there As the condi- 


ncal distnbution and an mcreased calaum 
content 

RELATIONSHIP BETnT:EN THE SACROlLUC 
FINDINGS AND THE LUMBAR SPINE 

The theor}’’ that Mane-Strumpell’s spon 
dyhtis begins m the sacroihac joints and 
then progresses toward the lumbar spine 
is based on routme examinations of the 
spinal column in the anteropostenor and 
lateral xnews Progress, however, has been 
made in the radiological exammabon of the 
spine since it has been studied also ui the 



Fig 11 Case of Alanc-Stxiimpeirs spondjlitis of tnentj years’ duration In addition to the fusion 
of the sacroiliac joints, there was an osteosclerosis of the bones forming the symphysis pubis 


tion advances, some cases show osteoscler- 
otic areas in the sacrum as ivell (Fig S) 
There is sometimes, also, a condensation of 
the bones around the sacrolumbar junc- 
tion (Fig 9) Later, a new area of osteo- 
sclerosis may develop m the region of the 
symphysis (Fig 11) Fmally, the penos- 
teum of the tuberosities of the ischium, 
sometimes also that of the ihum, starts to 
proliferate and, as a result, bony spicules 
are formed, radiating into the adjacent soft 
tissues, producing a simray appearance 
(Figs 9 and 10) 

The pdvic changes show the same two 
features which were found to characterize 
the sacroihac lesions, namely, a syrmnet- 


obhque direcbon Obhque views give us a 
clear insight mto the mten’crtebral jomts, 
the pmnary site of Mane-StrumpeU s 
spondyhbs Because of the smallness of 
the mtervertebral jomts, alterabons are 
not so conspicuous as in the large sacrod^c 
jomts, and therefore are reachly overlooked 
Once we are familiar with the normal ap- 
pearance of the mtervertebral jomts, how- 
ever, the diagnostic evaluation of patho- 
logical alterations occurring m these joints 
does not offer more difficulbes than, for ex- 
ample, m the phalangeal jomts 

In 10 healthy subjects, twenty to thirty- 
five years of age, films of the lumbar and 
sacr^ region were studied m anteropos- 
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theory that the disease starts in the 
sacroihac joints, I began to irradiate that 
region 

If the ineffectiveness of the x-ray treat- 
ment of the sacroiliac joints escaped 
Scott, this IS to be attnbuted to his so- 
called “wide-field” technic With this 
method, treatments are given from a long 
distance so that the entire trunk is exposed 
to the rays Consequently, both the sacro- 
ihac jomts and the spine are irradiated, so 
that the ineffectiveness of the irradiation of 
the sacroihac region is not apparent 
Forestier used radioactive mjections in- 
tramuscularly or intravenously, so that 
here, too, the entire body was exposed to 
the action of the rays, and the ineffective- 
ness of the treatment of the sacroihac jomts 
agam escaped attention 
Hare directed the rays “to the entire 
spine, the sacroihac joints, and the para- 
vertebral and gluteal muscles ’’ He used 
6 portals, on 6 successive days Under 
these circumstances he had no chance to 
ascertain whether the favorable result of 
the therapy was due to the treatment of the 
sacroihac joints or the other areas 
The meffectiveness of irradiation of the 
sacroihac joints for pam locahzed m their 
neighborhood becomes, however, uneqmv- 
ocal if we treat one region at a tune and 
the next region only when the result of the 
prenous treatment is ascertained Apply- 
ing the same dose to all regions treated, we 
find that irradiation of the sacroihac joints 
IS never successful By contrast, the pam 
locahzed m them neighborhood subsides 
if the lumbar spine is irradiated This 
suggests that the pam around the sacroihac 
joints does not ongmate m the jomts but 
is merel}^ referred from the lumbar region 
The ineffectiveness of irradiation of the 
sacroihac joints mamfests itself m still 
anotlier way If the sacroihac joints are 
in the stage of para-articular osteosclerosis 
und are irradiated directly, the develop- 
ment of an ankylosis of these joints cannot 
be pre\ented If, how’ever, m tins stage 
■^-rajs are chrected not to the sacroihac 
joints but to tlie lumbar spine, and if tliese 
treatments are successful in decreasing 



Fig 16 Same case as Fig 14, two years later The 
osteosclerosis is now bilateral 


pam and mcreasing motihty, ankylosis of 
the sacroihac jomt fails to develop This 
impressive course of events suggests that 
the development of the sacroihac findmgs 
IS not mvanable but is controlled by m- 
fluences onginatmg m the lumbar spme 
The practical conclusion foUowmg from 
these observations is that, m treatmg 
Mane-Strumpell’s spondyhtis with x-rays, 
irradiation to the sacroihac joints should 
be onutted It is a waste of tune and ex- 
penditure, it may discourage the pabents 
and the attendmg physicians from the 
further use of \-ray therapy, m females 
it is harmful to the ovaries, ivithout any 
compensatmg benefit 

SUMMARY AND CONCLUSIONS 

1 The osteosclerosis m the sacroihac 
region seen m the early stages of Mane- 
Strumpell’s spondyhtis is confined to the 
iliac bones, leaving the sacroihac joints 
free The findings demonstrate a patho- 
logical process of the bone but not a disease 
of the joint 

2 The ankylosis of the sacroiliac joints 
seen in tlie late stages of Ivlane-Strum- 
pcll’s spondj'litis has not been proved to 
result from a destruction of the cartilages 
by a pannus, as is the case in other joints 
affected by the disease On the other 
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assertion that tlie “changes in the sacro- 
ihac region always precede the onset of 
spondylitis," admitted that “a small per- 
centage of cases showed no sacroihitis on 
the first evammation but some time later ’’ 
Scott uorkcd m a hospital spcciahzmg in 
the treatment of rheumatic diseases, in 
whicli \'-ray films of the sacroiliac region 
were routmel)’^ taken in all younger persons 
complaimng of backache Early cases mth 
negative findings m tlie sacroiliac region 
could be detected under these circum- 
stances Such cases are, necessarily, as 


THE SACROILIAC FINDINGS AND X-RAY 
THERAPY 

The effectiveness of x-ray therapy in 
Mane-Strumpell’s spondyhtis, espeaally 
in the pre-ankylotic stages, becomes more 
and more common knowledge (Scott, 
Hare, Oppenheimer, Sm)dh, Freyherg, 
and Lampe, Baker, Rees and Murphy, 
and others) Treatment of “ankylosing 
spondylarthntis” mth \-ray is mentioned 
b}’- Professor G Holzknecht of Vienna m 
his book "Dosage Tables for X-Ray Ther- 
apy," 1922 ’ Being for many years m 










Fig 1-1 Unilateral osteosclerosis of the jlmm in a case of Mane Striirapell's spondylitis 


rare as those showmg the imtial stages of 
any other chrome condition 

It IS less unusual to see cases m which, in 
the presence of well defined findings in the 
lumbar spme, only one sacrodiac jomt is 
affected on the first examination (Fig 
14) Later m the course of the disease the 
other sacrodiac becomes affected as well 
(Fig 15) Here it is evident that the 
changes m the lumbar spme preceded at 
least those m one of the sacrodiac joints 
Such cases are suggestive of the presum- 
able development of the sacrodiac findings 
m relationship to those m the lumbar 
spme at the very onset of the disease 


charge of \-ray therapy m Holzknecht s 
chmc, I had the opportumty of treating 
cases of Mane-StrumpeU’s spondyhtis as 
early as twenty years ago At that time 
the diagnosis was considered certam only 
when the spme showed marked ossification 
of the hgaments Usually, therefore, only 
advanced cases were treated Neverthe- 
less, the pam-alleviating effect was im- 
pressive and highly appreciated by both 
patients and attending physiaans This 
changed, however, when, followmg the 

’ An English translation of these tables is included 
by J Seth Hirsch in his book "Principles and Practice 
of Roentgen Therapy" (1925) 
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presence of an inflammatory process m the 
body, while the inci eased calcium content 
m the sacroihac region indicates the pres- 
ence of an immobihzmg process m the 
neighborhood of the joints The increased 
sedimentation rate can be hkened to the 
mcreased temperature, the sacroiliac reac- 
tion to the "defense mnsculatre” in ap- 
pendiatis Though not a mirror, as an 
indicator of certain pathological processes 
m the lumbar spme, the sacroihac reaction 
IS a verj' important aid in the diagnosis of 
Mane-Strumpell’s spondyhtis The di- 
agnosis, however, can be regarded as defi- 
nitely estabhshed only when, m addition 
to the sacroihac findings, pathological 
changes are also demonstrated in the 
inten’ertebral joints, the pnmary site of the 
disease 

667 Madison A\ e 
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hand, it has its analog)'- in a process pe- 
culiar to the sacroiliac joints leading to 
their ankylosis in the course of the aging 
process 

3 The sacroiliac findings do not give 
nse either to pain or any other clinical 
symptoms The symptoms encountered in 
patients with sacroiliac findings point to 
the lumbar spine as tlie site of origin 

4 X-ray therapy given to tlie sacro- 
iliac region IS inclTcctivc It docs not alle- 
viate any symptoms nor does it prevent 
ankylosis By contrast, the symptoms 
around the sacroiliac joints subside and 
ankylosis is prevented when the lumbar 
spine IS irradiated 

In view of these facts, tlie following con- 
clusions may be tentatively draw n 

The inflammator)'- process taking place 
in tlie spinal joints affected by Mane- 
Strumpell’s spondylitis causes pam, spasm, 
and stiffness A chronicall)' progressive 
restriction of mobihty results Such a re- 
striction of the mobihty of one part of a 
bod)’- naturall)’- has some adverse effects 
on the parts with w lucli it is anatomically 
connected In the case of the lumbar 
spine, the longer it is immobilized, tlie more 
it becomes functional!}’- integrated into the 
pelvis As a result, a bigger block of 
iDones IS formed, requinng a stronger sup- 
port This induces a chain of phj'siological 
reactions tending to restore the weight- 
beanng capacity of the sacroihac junc- 
tions, which are severely taxed by the dis- 
order As the final result of these processes, 
larger amounts of calaum are deposited in 
the regions affected, so that the increased 
stress resting on these pillars is counter- 
balanced The symmetry of the sacroihac 
findings seen in the great majority of cases, 
even in the earhest stages, points in that 
direction The os iln, being the largest 
pelmc bone, is first mvolved and contrib- 
utes to this end more than the others 
The calcium is first deposited along the 
jomts m the direction of “the hues of 
force,” a well known method of adaptation 
of the bone to an mcreased stress (Skinner) 
Later, a uniformly dense sclerosis results 
Presumably, when the condensation of the 


iliac bones proi es insufficient to increase 
the iveight-beanng capaafy of the pdns 
there is somehmes also a condensation o 
parts of the sacrum and of the bone 
around the lumbosacral junebon Later, i 
new area of condensation develops m tin 
region of the symphysis as symmetncal a; 
in the sacroihac region 

WTien in the course of the disease, due t( 
the progressing immobdizabon, a decala 
fication of the bones sets in, new bone i: 
formed outside the normal skeleton Thf 
osseous ankjdosis of the sacroihac joints 
illustrates this way of sabsfinng the de 
mands for a better support The bone ii 
formed and deposited in the arbculai 
spaces of the sacroihac joints, as is thf 
case in the ankjdosis of these joints occur 
ring in the course of senile osteoporosis 
Another instance is the prohferabon of thi 
periosteum of the tuberosibes of the is 
clnum, giving nse to the formabon of bonj 
spicules radiating into the soft bssues 
The assumed tj'pe of relabonship be 
tw'ecn the sacroihac and lumbar finoing^ 
may account for the fact that, while u 
cases with sacroihac findmgs pathologica 
changes in\’anab])’- were present, no saao 
ihac clianges were found m cases m w c 
the lesion was confined to the thoracic oi 
cenneal vertebrae In cases of unilatera 
involvement of the sacroihac region it ma) 
be assumed that the osteosderobc rwe 
tion of one iliac bone W’as sufficient to o se 
the disturbed balance temporanly en 
tually, the other iliac bone had to reac, 
also, to restore the weight-beanng capacity 
of the sacroihac joints 

In the hght of this hypothesis, the sacio- 
ihac finchngs are not produced by h 
Stnimpell’s spondyhbs but merely r ec 
the occurrence of a pathological pr 
immobilizing the lumbar spine f ^ „ 
words, they do not represent a lesion u 
reaction The diagnostic value o 
sacroihac reaction becomes clear when i 
compared to another reacbon tchi^ 
proved of value m the diagnosis of i 
StrumpeU’s spondyhbs, ^amel}^ ffie s 
mentation test The mcreased seminen 
tion of the red blood cells mdicates 
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presence of an inflammatory process in the 
body, while the ma eased calcium content 
m the sacroihac region indicates the pres- 
ence of an immobihzing process in the 
neighborhood of the joints The increased 
sedimentation rate can be likened to the 
mcreased temperature, the sacroihac reac- 
tion to the ''deje7ise nuisciilatre" in ap- 
pendiatis Though not a mirror, as an 
mdicator of certain pathological processes 
in the lumbar spine, the sacroihac reaction 
IS a A^ery important aid in the diagnosis of 
Mane-Strumpell’s spondyhtis The di- 
agnosis, however, can be regarded as defi- 
mtely estabhshed only when, m addition 
to the sacroihac findmgs, pathological 
changes are also demonstrated in the 
mten^ertebral joints, the pnmary site of the 
disease 

667 Madison Ave 
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Solitary Cyst of the Calcaneus' 


LT COL BENJAMIN COPLElv^, M C , A U S , MAJ MARINO F VIDOLI M C A U S 
and MAJ FRANCIS J CRIMMINGS, M C , A U S 


S OLiTAR\ BONp cyst of tlic calcancus is a 
rare lesion Sobel (S) and B6c]&re (1) 
eacli presented a proved case in 1930 
Sniitli (7), in 1930, reported a case which 
was not operated upon This he believed 
was “either osteitis fibrosa, or, ratlier, a 
mere architectural pccuhant}’’, ” and not to 
be considered as a true bone c}'st Fitte 
and I^'Iulcahy (4) presented four unproved 
cases in 1939 Cantat (3) re\newed the 
hterature to 1941 and added a proved 
case Brailsford (2), in Fig 77 of tlie 
second edition of his book, “Radiologj’- of 
the Bones and Joints,” illustrates a tj^jical 
cyst, which he calls an area of osteoporosis 
We have encountered three cysts of the 
calcaneus v ithm a short time Two of the 
patients have been operated upon The 
third case is so charactenstic that it has 
also been included in this study 

Case I A 22-a ear-old i\lutc male was admitted 
with pain in the left heel He had noticed tlie onset 
of this pain on or about Maj' 8, 1944, and it had 
gradualb become worse, so that walking produced 
distress There was no swelling, discoloration or 
pam on motion of the foot There was, however, 
tenderness to palpation A roentgenogram (Fig 1) 
showed a rounded c} st-like area, measuring 2 5 cm 
in diameter, in the lateral aspect of the calcaneus at 
the junction of the anterior and postenor halves 
All other roentgenographic and laboratorj findings 
were within normal limits 
On June 5, 1944, the lesion m the calcaneus was 
exposed and entered A imilocular cavitj without 
trabeculations was found A slightlj turbid r ellow- 
ish fluid was released when the caviti was opened 
The linmg of the cavitj was curetted Several 
small bone fragments were sent to the laboratory' for 
stud}' The fascia, muscles, and skm were sutured 
A dry dressmg and a plaster boot were applied 
Heahng was uneventful The report of a roent- 
genographic exammation made at another hospital 
on Oct 9, 1944, stated that the c} stic area had al- 
most completely filled m 

Grossly, the specimen consisted of numerous small 

fragments’of cortical and spong} bone The cortical 

bone appeared m the form of thm gray plates The 


cancellous bone w as fairlj soft and easili crushed by 
the fingers 

Microscopically (Fig 2), the most noteworth} 
finding was the presence of a large cy st lined b) 
closely packed fibroblasts In some areas the fibro- 
blasts were flattened, while m others they were 
sw ollen and tended to be round This inner layer 
of condensed cells was continuous with a looser type 
of connectir e tissue consistmg of abundant collag 
enous fibnls and sparseli scattered spmdle shaped 
and stellate fibroblasts Secondan small cysts, 
similar to the large one described, were formed in 
this area The fibrous tissue was nchli supphed 
wntli dilated, thm-walled blood vessels Fresh 
hemorrhages were encountered in this loose fibrous 
tissue while, in denser areas, nests of large histio- 
c\ tes laden with hemosidenn pigment were found 
Here and there, singh or in small groups, were multi 
nucleate giant cells m the vicmitv of the cy sts The 
fibroblasts showed transition forms to osteoblasts, 
which lined numerous irregular trabeculae These 
consisted of osteoid tissue, areas of irregular cala 
fication of the matnx, and areas of sohd bone. The 
trabeculae were contmuous with cortical bone, which 
\aried greatli m thickness In the thicker portions 
of the corte-x, the cement Jmes and the calcification 
were irregular Along some trabeculae and parts 
of the inner surface of the cortex numerous osteo- 
clasts were found Frequently the trabeculae and 
the cortex formed a bony encasement of the cyst 
and were separated from its lumen onlv b\ a few 
la\ ers of fibroblasts 

Case II A 23-year'old while male was ad 
mitted on July 2S, 1944, with a histon of pam m 
the ankle and heel of four months' duration The 
pain was duU and achmg m character at the begm 
nmg but had become gradually worse imtd 
patient was no longer able to bear weight comfort 
abh 

A. roentgenogram (Fig 1) showed an apparenuy 
multilocular cy stic lesion, measunng about 3 X o 
cm , m the anterior half of the lateral aspect of the 
calcaneus AH other roentgenographic and labors 
tory findings were normal 
On Aug 14, 19-14, this region of the calcaneus was 
exposed through an mcision below the lateral mallW" 
lus, and the cax'ity was opened after separatmg 
the fascia, muscles, and periosteum A y ellow serous 
fluid was expeUed as the cist was ofiened The 
cavity' was unilocular and partly compartmented 


I TJnpntvenoloKic and Laboratory Services, and the Orthopedic Section Lovell General Hospital, 

wed for pubheation in September 1946 
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Fig 1 
antenor f; 
pansion c 
in Case 2 


Rnch cvst aoDcars to start from the oblique trabeculae which delimit the 
rom of the bone (blach arrous m C^e3) Note the slight ex- 

d The cyat walls m Cases 1 and 2 (white arrow) The low incomplete septa 
give the appearance of multiloculanty 
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S OLITARY BONp cyst of Uic calcancus is a 
rare lesion Sobel (S) and Bdcldre (1) 
each presented a proved case in 1930 
Smith (i), in 1930, reported a case which 
i\as not operated upon This he believed 
Mas “cither osteitis fibrosa, or, rather, a 
mere architectural pccuhanty," and not to 
be considered as a true bone cyst Fitte 
and IVIulcahy (4) presented four unproved 
cases in 1939 Cantat (3) re\newed the 
hterature to 1941 and added a proved 
case Brailsford (2), in Fig 77 of the 
second edition of his book, "Radiology of 
tlie Bones and Joints,” illustrates a typical 
cyst, M’hich he calls an area of osteoporosis 
We have encountered three cysts of the 
calcaneus M'ltliin a short time Two of the 
patients have been operated upon The 
third case is so charactenstic tliat it has 
also been included m this study 


cancellous bone u as fair!} soft and easih crushed bv 
the fmg-ers 

Alicroscopically (Fig 2), the most noteirorthy 
finding was the presence of a large Cl's! Imed by 
closel} packed fibroblasts In some areas the fibro- 
blasts were flattened, while m others the) were 
suollen and tended to be round This inner la) er 
of condensed cells was continuous with a looser t)-pe 
of connect}! c tissue consisting of abundant coSaj 
enous fibnls and sparseh scattered spindle shaped 
and stellate fibroblasts Secondary small lysts, 
similar to the large one described, were formed m 
tins area The fibrous tissue was nch5\ supplied 
witli dilated, thin-walled blood vessels Fresh 
hemorrhages were encountered in this loose fibrous 
tissue wlulc, in denser areas, nests of large histio- 
Cl tes laden with hemosidenn pigment were found. 
Here and there, singly or in small groups, were nmlh 
nucleate giant cells in the vianih of the cysts. The 
fibroblasts showed transition forms to osteoblasts, 
which lined numerous irregular trabeculae. These 
consisted of osteoid tissue, areas of uregular cala 
fication of the matnx, and areas of sohd bone. The 
trabeculae w ere continuous with cortical bone, which 


Case I A 22-i car-old white male was admitted 
with pain in the left licel He had noUced tlie onset 
of this pam on or about Iilav S, 194-1, and it had 
gradually become worse, so that walking produced 
distress There was no swelling, discoloration or 
pam on motion of the foot There was, however, 
tenderness to palpation A roentgenogram (Fig 1) 
showed a rounded cy^st-hke area, measuring 2 5 cm 
m diameter, in the lateral aspect of the calcaneus at 
the junction of the anterior and postenor halves 
All other roentgenographic and labomton findings 
were wthm normal limits 

On June 5, 1944, the lesion m the calcaneus was 
exposed and entered A unilocular caiuty without 
trabeculations was found A shghtly turbid i ellow- 
ish flmd was released when the canty was opened 
The luung of the canty' was curetted Several 
small bone fragments were sent to the laboratory for 
study' The fascia, muscles, and skm were sutured 
A dry dressmg and a plaster boot were apphed 
Heahng was uneventful The report of a roent- 
genographic exammation made at another hospital 
on Oct 9, 1944, stated that the cy'stic area had al- 
most completely filled m 

Grossly, the specimen consisted of numerous small 

fragments’of cortical and spongy' bone Thecor^ 

bone appeared m the form of thm gray plates The 


\aned greath in thickness In the thicker portions 
of tlie cortex, tlie cement Imes and the calcification 
were irregular Along some trabeculae and parts 
of the inner surface of the cortex numerous 
clasts were found Frequentli the trabeculae and 
the cortex formed a bony encasement of the evst 
and were separated from its lumen only by a few 
lavers of fibroblasts 


Case II A 23-vear-old wlule male was ad 
mitted on Julx 28, 1944, with a histon of pai^ 
the ankle and heel of four months’ duration The 
pam was dull and achmg m character at the begm 
mng but had become gradually worse until the 
patient was no longer able to bear weight comfort- 
abh . 

A roentgenogram (Fig 1) showed an apparently 
multilocular cysbc lesion, measurmg about 3 X 
cm , in the antenor half of the lateral aspect of the 
calcaneus All other roentgenographic and labora 
tory findings were normal 
On Aug 14, 1944, this region of the calcaneus was 
exposed through anmasion below the lateral malleo- 
lus, and the canty was opened after separating 
the fascia, muscles, and penosfeum A y ellow serous 
flmd was expelled as the cyst was opened. The 
canty was unilocular and partli compartmentea 


fhe Roenteenologic and Laboratory Services, and the Orthopedic Section, LoveU General Hospital, 
Fort Tc^P^ed for pubhcation ,n September 1945 


142 



Solitary Cyst of the Calcaneus 


145 


Vol 47 


Author 

Age 

Sex 

Operation 

Sobd 

15 

M 

4- 

Bfcl^e 

Not 

stated 

+ 

Smith 

63 

M 

— 

Fitte and Mulcahy 

14 

M 

— 


28 

F 

— 


32 

M 

— 


32 

M 

— 

Can tat 

20 

F 

-F 

Copieman, ndoli, 

and 22 

M 

+ 

Cnmmings 

23 

M 

+ 


20 

M 
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cyst The duration of the symptoms is 
usually short 

ROENTGENOGRAPHIC DIAGNOSIS 

Charactenstically, there is a large, 
sharply margmated translucent area m the 
antenor half of the calcaneus (Fig 1) 
The cyst is situated m the lateral portion 



Fig 3 Case II Cyst wall sho\\mg tendency to palisading of nuclei (a) Bands of osteoid tissue 

are seen at the lower left (6) 


Most of the patients have been young 
adult males The age range is from 14 to 
Almost all of the patients complained 
of pain on walking The cyst was an inci- 
dental finding in our third case The phys- 
ical examination m these patients is not 
reveahng except for varying degrees of 
tenderness on palpation over the site of the 


of the bone, abutting upon, and sometimes 
expanding, the mfenor and lateral cortex. 
In almost aU of the cases, the cyst has been 
large enough to reach and extend along the 
subastragalar cortex, but no expansion has 
occurred at this site Unhke the solitary 
cysts of the long bones, the calcaneal le- 
sions take the form of truncated pjTa- 
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b\ incomplete septa, which appeared as low ndges 
These were rongcurcd awa}-^ and the lining was cur- 
etted The muscle fibers were then coapted with 
No 40 cotton, and the skin with silk sutures A di^ 
dressing and a plaster boot were applied Healing 
wasuiic\ entful 

Grossl}, the speamen consisted of about two 
dozen fragments of spongv' bone, mixed mth thin 
plates of gra\ cortical bone, aggregating a bulk 2 0 
cm in diameter 


were found (Fig 3) Occasionalli , bone trabeenbe 
were separated from the lumen of the cj-st onl\ by 
a narrow zone of condensed fibrous tissue 

Case III A 20-} ear-old white male was ad 
mitted to the hospital one week after hisinducbon 
into the Arm} He gav e a histon of the onset of a 
fungus infection of his ngbt foot about one month 
before An ulcer was present at the plantar aspect 
of the base of the 4th toe and another on the dorsum 



The fragments consisted of cortical and spongi 
bone and of a mixture of dense fibrous connective 
tissue, osteoid tissue, and bone trabeculae On the 
surface of some fragments could be seen a layer of 
collagenous fibrous tissue of xmrymg thickness which 
dehimted a large cyst Frequently , the fibrous 
tissue was more cellular and appeared condensed 
near the surface Here and there the nuclei tended 
to assume a pahsade arrangement In the^per 
layers bands of osteoid tissue and bone trabeculae 


of the foot A roentgenogram (Fig 1) rei ealed a 
cy Stic lesion in the calcaneus, measunng about - a 
cm in chameter All other roentgenographic an 
laboratory’ findmgs were normal Because of the 
presence of infection and the absence of complaints 
referable to the cy st of the calcaneus, no operation 
was performed 

The foUowTng table bnefly suminanzes 
the cases seen and reviewed by us 






Vo! 47 


Solitary Cyst of the Calcaneus 


147 



Fig 4 Two normal bones show the sbght irregulanty of the middle group 
of mixed trabeculae (arrows) which may be imphcated m the development of 
a cyst 


prominence on its inner wall The presence 
of these ndges tends to create the roent- 
genologic appearance of multilociilarity 
The cysts appear to start at the junction of 
the anterior and posterior halves of the 
hone and extend antenorly In each of 
onr three cases the cyst was located beneath 
the lateral cortex The cysts are filled 
wth a yelloivish or serosanguineous fliud 
In one of the cases in the hterature the cyst 
contained three small sequestra 

The appearance of all of the pubhshed 
cases IS identical m almost all details ex- 
cept size By means of the tangential ^^ew 


we have been able to demonstrate the 
lateral position of the cysts 

SUMMARY 

1 Nme cases of sohtary cyst of the 
calcaneus have been reported or illustrated 
m the hterature Of these, three have been 
operated upon We have added three 
cases, two of which have come to operation 

2 The cyst is umcameral and is always 
seen m the antenor half of the body of the 
calcaneus In our cases, and probably also 
m the others, the lesion has been situated 
m the lateral aspect of the bone All of the 
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mids, the postenor margin l3ang parallel 
with the long trabeculae of the postenor 
half of the bone This margin appears to 
fall in almost exactly the same place in 
every case The differences m size and 
shape of the C3'sts seem to depend on the 
extent of enlargement from this base in an 
antenor direction 

Occasionall3% the cyst appears to be 
multilocular (Fig 1 , Case 2 ), but at opera- 
tion the trabeculation has been found to be 
due to ndges or low septa This finding 
has been descnbed by Jaflfe and Lichten- 
stein in cases of solitai^' cyst in the long 
bones 

In tlie case reported b3'- Cantat ( 3 ), three 
small fragments of dense bone were found 
loose in tlie C3"st cant3'’ 

All of the cases show roentgenographic 
features which are so much alike tliat, once 
recogmzed, the3’' seem to make operative 
proof unnecessar3' for the acceptance of 
the diagnosis 

PATHOGENESIS AND PATHOLOGY 

Mikulicz' contention that sohtar3’ bone 
cyst is a disease entit3’’ has received the 
support of Jaffe and Lichtenstein ( 5 ) He 
beheved that its predileetion for young sub- 
jects and for regions of active growth m 
the long bones suggested that it represents 
some local disturbance of bone growth and 
development He believ^ed further that it 
represents a local post-traumatic dys- 
trophy The theory that the calcaneal 
lesions may be solely due to the stress of 
walkmg or runnmgis attractive, but agamst 
this are the rarity and unilaterahty of the 
lesions 

It is striking that all of the cases seen 
or renewed by us have occurred in the 
same location m the bone In new of the 
frequent occurrence of simple fractures at 


of trabeculae The postenor trabeculae 
axtcnd downwards and backwards, the 
antenor group extend m the reverse direc 
tion, and the third group is a combination 
of the other two (Fig 4 ) There are many 
\ anations in the prominence of the third, 
mixed group It may be that one of the 
large mtertrabecular spaces may expand 
to form a cyst under proper stimulation 
As far as can be determmed, the develop- 
ment of the calcaneus is no more rapid in 
this region than m any other 

The gross and microscopic features of 
these cysts are exactly the same as those 
observed m the solitary cysts of the long 
bones descnbed b3’' Jaffe and Lichtenstein. 
The microscopic features which character- 
ize these lesions are typically those d^ 
scribed for the tissue obtamed from our 
Case I For greater detail, the papet of 
Jaffe and Lichtenstein should be consulted 
These authors state that such lesions 
should not be regarded as a heahng phase 
of a giant-cell tumor, or as related to fibrous 
d3’splasia or osteitis fibrosa cystica, since 
there is no histologic proof to warrant such 
suppositions Occasionally, m one part of 
a microscopic section it is impossible to 
differentiate between osteitis fibrosa cyshca. 
and a simple bone cyst Exammation of 
multiple sections, however, should leave 
no doubt as to the identity of the lesion 

TREATXIENT 

As ivith cysts m the long bones, surgical 
entry and curettage will produce healing 
Bone chips may be inserted at the time of 
operation, but this is not necessary for a 
cure 

DISCUSSION 

A sohtary umcameral cyst of the cal 
caucus does not appear to differ from a 


— X — - X i , 

the jtmction of the antenor and postenor similar lesion m any other bone m 
halves of the bone, it is probable that this the gross or microscopic features It is a 

rare lesion which occurs m the same place 
m every case seen or renewed by us, 
namely, the infero-lateral aspect of the 
antenor half of the bone 

The cyst consists of a smgle chamber, 
which may show ndges of more or less 


region may be one of greatest stress It is 
difficult to escape the unpression that me- 
chanical factors may be responsible for the 
formation of these c3mts 

Lenormant ( 6 ) found that the calc^eus 
spongy bone reinforced by three kinds 


is a 
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A ccording to Strong (10), the genus 
Tontla consists of an “ill-defined group 
of yeast-like fungi inth pathogenic proper- 
ties in which the organisms reproduce 
only by budding, do not produce mycelium 
or endospores, and do not ferment car- 
bohydrates They rarely if ever cause 
lesions of the skm, but appear to have 
defimte affimties for tlie tissues of the cen- 
tral nenmus system and the lungs, though 
they may produce destructive granuloma- 
tous lesions in other organs of the body 
The respirator}’- tract is regarded as the 
probable portal of entr}’- 
“Freeman (1931) collected a number 
of cases of central nervous system mvolve- 
ment, which suggested neoplasm or en- 
cephahtis, but were assoaated -with the 
presence of yeast-ldce organisms, Tontla 
histolytica 

“Dodge has called this orgamsm Cryp- 
tococciis histolyticus ” 

RE-VTEW OF LITERATURE 

Levin (G), in 1937, re\aewed GO cases of 
Tontla histolytica infection of the central 
nervous system In 9 of these cases, lung 
involvement was also reported, 8 of the 
GO cases were of generahzed torulosis, 
m one of these the lung was apparently not 
involved Thirty-seven of the GO cases 
were diagnosed antemortem, but m no 
instance was the diagnosis made from the 
lung lesion 

Bmford (1), in 1940, supplemented 
Levin’s collected senes with a summary of 
14 additional cases reported m the htera- 
ture, m 5 of which either the organism or 
a Tontla granuloma was found witliin the 
thoracic cage 

Reeves, Butt, and Hammack (S), in 
1941, added G more cases, bnnging the 
total number collected to SO In one of 
tlicir patients, seen because of symptoms 
referable to tlie central nem’ous system, a 

* Accepted for publication in July 1945 


large Tontla granuloma was found in tlie 
lung and the diagnosis was made from 
purulent fluid aspirated from the diest 
Treatment was noth potassium iodide, 
sulfapyndine, and undenatured Tontla 
antigen No 1 (Krueger), m Apnl 1940, 
two and one-half years after the onset of 
symptoms, the patient was still hving, 
though orgamsms were obtainable from 
the spmal fluid During this time there 
had been noteworthy regression of the 
pulmonar}’- lesion 

In 1943 Burger and Morton (2) again 
reviewed the hterature, collecting about 
100 cases, to which they added 4 cases of 
their own They did not report the in- 
cidence of lung involvement in the iso- 
lated cases published (and remewed by 
them) since Reeves, Butt, and Hammack’s 
article (S) One of their own patients was 
found to have "chronic broncliitis and 
bronchiectasis, confluent lobular pneu- 
monia with bionchogemc abscesses, right 
lower lobe ’’ Otherwise, no evidence of 
lung involvement was demonstrated in 
their 4 cases 

Lung involvement alone is rare, having 
been reported in one case by Sheppe (9) 
(though the central nervous system was 
not examined postmortem) and m one 
case by Hardaway and Crawford (4), 
m which during fifteen months’ observa- 
tion no central nervous system symptoms 
developed, though a roentgenogram of 
tlie chest showed persistent parenchymal 
involvement 

Patients with Tontla histolytica infec- 
tion, either generahzed or of the central 
nervous system, not uncommonly have 
pulmonary involvement One such case, 
mtli reproductions of roentgenograms of 
the cliest, is reported by Reeves, Butt, and 
Hammack (S) The diagnosis m tins 
case, even though tlie central nerv’ous 
system was involved, was made from tlie 
chest lesion as mentioned above 

Changes m the lungs demonstrable on 
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cysts seem to start at the junction of the 
antenor and postcnor hal\cs of tlie cal- 
caneus and extend antenorlj’’ as they grow 

3 The patients are most commonly 
young adult males Pam on ualkmg or 
standing and local tenderness are usually 
tlie only s>Tnptoms 

4 Tlie cyst may onginate as a locahzcd 
dysplasia resulting from multiple small 
traumata 

5 Cure may be expected after curet- 
tage 

2S0 Hobirt St 
Perth Amboj . N J 
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reproductions of roentgenograms of the 
chest Smce one of us was a consultant 
m that case and it has a direct bearing on 
the diagnosis in the case to be presented, 
we beheve that a bnef summary, with 
reproductions of selected roentgenograms, 
is worth while 

CASE REPORTS 

Swanson and Smith’s Case II On Dec 12, 
1941, a robust white male, age 36, who appeared to 
^ hem excellent health, was rejected for service m the 
Army because of a triangular opaaty m the right 
[ lung (Fig 1) with its apex in the bilum and its base 
" extending to the penphery from the level of the first 
to the third nbs antenorly About four months 
' later (Fig 2), Tortila htstolyiica was cultured from 
the sputum and gastric contents at Duke Umversity 
Hospital Following massive doses of potassium 
iodide, chemotherapy, and the admimstration of an 
autogenous vaccme, the size of the pulmonary lesion 
diminished (Fig 3) Regression contmued and 
on May 29, 1943, the infiltration measured only 
about 2 cm in diameter (Fig 4) At that time 
; spinal fluid was reported normal m all respects 

In June 1942, pam in the neck and headaches de- 
veloped These recurred intermittently untd March 
1943, when they became more severe and signs of a 
cerebellar tumor became evident At that time 
the spinal flmd pressure was 350 mm Examination 
of the fluid showed a cell count of only 6 cells per 
cubic millimeter, the protem measured 184 mg per 
cent, sugar 89 mg percent, cultures were negatixm 
for Tonda At operation, a large granuloma was 
found m the nght cerebellar tonsd The following 
' ' August the patient died 

Avtopsy There was a tumor projecting from 
the nght cerebellar hemisphere The followmg 
findings were reported by Swanson and Smith 
(U) “Senal sections of the bram revealed no other 
gross lesion and no evidences of menmgitis other 
than mild thickemng of the arachnoid over the base 
of the brain 

"Examination of the nscera showed no sigmfi- 
cant lesions except m the lungs and spleen C> sts 
Mtnilar to those of the bram were present in the upper 
lobe of the nght lung , small c> sts w ere seen m the 
spleen on microscopic examination ’ 

Comment A diagnosis of Torn! a in- 
fection was made from studies of the 
sputum pnor to the onset of symptoms 
referable to the central nen^ous system 
Although the pulmonary lesion regressed 
after treatment, central nrevous system 
symptoms dex'cloped and progressed 
Freeman and AVeidman (3), as reported by- 
Burger and Morton (2), divided the disease 


into three types, the third of which is de- 
scnbed as “an embohc form, with deeply 
placed lesions lying chiefly in. the gray 
matter,” which is believed to account for 
the absence of positive findmgs m the 
spmal flmd 

Authors’ Case A white female, age 24, member 
of the WAC, had a final tj^pe phj'sical exammation 
for mditar}’ semce on Nox^ 25, 1942, m Los Angeles, 
Calif The report on a chest roentgenogram at that 
time was “No pathology noted ’’ Followmg basic 
traimng m Des Moines, Iowa, and m Kansas City, 
Mo , she was assigned to duty in Flonda m Max 1943 

She enjoyed good health until Julv 12, 1943, when 
pleuritic pam occurred m the left lower chest, pos- 
tenorlv This symptom persisted, and rune day's 
later, on hospitalization at a station hospital, a 
roentgenogram (Fig 5) revealed a rounded opacity' 
in the upper portion of the left lower lobe This had 
the charactenstics of an inflammatory' lesion The 
only positix'e clmical findings at that time xvere nuld 
fever of 99 6° and suggestive bronchial breathing 
ox'er the involved area The chest pam rapidly sub- 
sided and on Julv 27, 1943, the patient was dis- 
charged to dutv She was followed as an outpatient 
butremamed asy'mptomatic 

On Sept 1 1, 1943, a progress chest roentgenogram 
revealed an increase in the size of the lung lesion 
and the patient was readmitted to the hospital for 
bronchoscopic examination This revealed no un- 
usual findmgs, but a mild, non-productive, per- 
sistent cough developed Except for a white cell 
count of 10,200 with a normal differential, laboratory' 
studies, mcludmg sputum examinations for aad-fast 
orgamsms, were negative. Further studv xvas 
deemed indicated and on Sept 24, 1943, the patient 
was transferred to an Armv General Hospital xvith 
the diagnosis of ' unresolved atypical pneumonia ’’ 

Phy'sical exammation at this hospital was nega- 
tive except for slight increase in breath sounds ox'er 
the left low er chest, posteriorly Laboratorx studies, 
including blood cultures, sputum examination for 
acid-fast orgamsms and fungi, serum protem, blood 
NPN, and sugar determinations, a glucose toler- 
ance test, cholesterol determination, and a basal 
metabolism test, all gave normal findmgs The 
Kahn test was negative On Sept 25, 1943, the 
blood count was as follows red cells 4,800,000, 
hemoglobin 90 per cent, white cells 15,000 with a 
normal differential count The sedimentation rate 
was 8 mm total in one hour On Oct 0, I943, the 
white blood count had dropped to 8, GOO, with a 
normal differential count, and the sedimentation 
rate was still normal at 2 mm total in one hour A 
chest roentgenogram on Sept 27 showed that the 
lung lesion now apparcnlli contained multiple ex- 
caxations (Fig 0) The fortx eight-hour readme 
of a tuberculin patch test (Ledcrle) on Oct 30 was 
negatix c 
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Figs 1-4 Case of Sivanson and Smith „m>don 

Fig 1 12 12-41 The patient was entirely asymptomatic and the finding was incidental, being discoverec 

examination for the Army Note the triangular opacity on the right extending from the hilar zone to the penp 
in the upper lobe 

The patient was still asymptomatic Note the increase in the size of the 
The patient was still asymptomatic Note the decrease m size of the parenchymal I 


Fig 2 3 23-42 

Fig 3 12-14-42 

foUomng therapy 
Fig 4 5-29-43 

completely disappeared 


Shortly after onset of cerebellar symptoms (but after treatment) the chest lesion had almost 


roentgenograms, while inflammatory m 
appearance, are not characteristic Ma- 
gruder (7) reports pulmonary roentgen 
findmgs m one of the 3 cases he has re- 
ported, consisting m cotton-hke areas of 
infiltration at the bases and an mcrease m 
fibrosis at the right base 


This arfacle is ivntten to add one more 
case of Toriila infection involving both the 
central nervous system and lungs and to 
call attention to the possibility of diagnosis 
from chest lesions 

Swanson and Smith (11) m the second 
case which they reported did not include 



Figs 


5-8 Authors Case 


, , rMinrf nnant\ hat mg the charactenstics of an inflam- 

Fig 5 7 21 43 Nine davs after demonstrated The patient rapidly became asj mpto- 

matoo lesion in the upper portion of the left lower lobe nas aemousi 

niatic but the finding persisted „cvmr.tnmatic the lesion persisted and the film shows areas 

rig 0 9 27-43 Although the patient con ii.ucd «™t°Xnce of obstrucUon 

interpreted as excavations Bronchoscopj failed to lee, on persisted unchanged in character i\ole The 

Fig 7 1 17 44 There n ere still no s> mptoms but ’"'“^Xwnig bronclio^aphj which mcrcl> outlined 

increascdmarkingsinthclowcrlobcsartduetorcsidualhpiodolloUowmgDroneuos i 

the mass in the partnehj ma rcercssion of the lung lesion is demonsUated Central 

Fig 8 2 IG 44 Following 'o^idc nroCT^sed apparentlj unaffected b> anj form of treatment 

nenous s>stem s> mptoms. which had developed progrcssca apparc j 
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The lemiHiralurc, pulse and respirations con- normahties when remo\cd from the \'entnclfo A 
turned nonnal and, except for the mild courIi, the spinal puncture on Feb 12 registered greath m 

patient remained as\ iniitonmtic until Ko\ 2, when, creased jircssurc, 000 nun , the fluid was clear and 

si\ da\s after administration of saturated solution of contained ISO cells per cubic millimeter, IGO of 
potassium iodide was laegun (5 drops three times which « ere interpreted ash mphoertes Spmalfiiijd 
daih after meals), chills and fe\cr dcsclopcd The cultures, honor er, rcrealed a budding reastoigaa 
drug \sas discontinued, but for a ]>cnod of eight ism, ts fiicnl o! Tonila litslolylica The fluid showtd 
da\s the temperature fluclintcd betneen O!)” and -f' nig of sugar, 91 4 mg of protem per 100 cc 
104 During this period the white blood count \ test for globulin ivas posibie, the Wassennana 
increased to IS, 100, mtfi SO percent neutrophils, reaction nas negatiie but the colloidal gold curve 
12perccnthmphocites, and.Spcrcontnionocrtcs, nas 444H2I000 Other laboratory studies, m 
and the sedimentation rate increased to 51 mm total eluding blood counts and unnahses, were nornial. 
jier hour Following tins episode, the white blood Phy sical findings at this time were few— parali”^ 
count and difTcrential count rcniaiiied w ithiii normal of the right internal rectus, markedly dimnuslied 

limits and b\ No\ 2') tlie sedimentation rate had comcalreflexcs, suggestive Babmsla signs bHateialh, 
decreased to 17 mm total per hour and mild h\ persensitivity of the entire nght sdt. 

Chest cxainmalions on No\ S and 0 rexcalcd The patient remamed semicomatose, (-omplaanag of 
clicking niles at the end of inspiration over the left headache and occasionally vomiting 
lower chest, (lostcnorli Jlronchoscopic examiiia- Saturated solution of potassium iodide, 3 mmuns 
tion was perfonned on No\ S, and the following re- tJiree times daily , was giien, and the dosage was 
port was made ‘Tnspeciiou of the tracheobronchial eventually increased to 15 minims three bmes dafly 
tree on the left revealed no evidence of ulceration, Eight days after admission, one week after institu 
fixation, or tumor mass foniiatioii A mild degree tion of potassium iodide therapy , a chest roentgaii)- 
of acute mflamimton reaction was noted around gram (Feb 16) showed partid clearing of the hmg 
the orifice of the left upficr and lower lobe bronchi lesion (Fig S) No climcal iraprov ement occurred. 
All aspirating tulic was [lasscd into tlic second dm- howeier, and sulfatlnazole iras giien, followed by 

sions of boUi the upper and lower lobe bronchi and peniallm therapy A total of 110,000 units was 

tliesc divisions were found tube patent There could giv'cn — 10,000 units mtrathecally m divided doses 

Le demonstrated no direct or indirect ev idencc of of 5,000 units each and 100,000 units mtianiiiscu 

bronchial obstniction on tins examination’ Fol- larh, 10, 000 units being given every three hours- 

lowiiig brouchoscopv , the patient up( cared to im- Bacteriological assays demonstrated that the 
prove, her congit pmcticallv disappeared, and tlie organism grew vigorously in cultures contaamigallol 
temperature rciiumcd esscntmllv normal On Jan the available sulfa drugs and ev'en more vigoroudv 

10, 1944, she complained of mild bcadaclic, but ex- m peniallin cultures, subcultures grew without 

ammations, including retmoscopi , were normal, and difficulty m dilutions from 1 100,000 to 1 I0,00( 

on Jan 20 she was discharged to limited duty, for ncnflavine 411 medication except potassium lodidi 


observation 

Six days later the patient was readmitted to her 
station hospital, complaining of severe headache, 
V omituig, and generalized aching .Spinal punctures 
on Jan 29 and 31, 1944, revealed an increased pres 
sure of 300 and 3S0 mm of spinal fluid, which grossly 


appeared clear Microscopic examinations were 
reported as showing a marked increase in white 
cells, mainly 1\ raphoev tes Spinal fluid protein 
was 30 mg and sugar 57 mg Symptoms rapidly- 
increased, including severe headache, vomit- 
ing, blurred vnsion, and diplopia Examination re- 
vealed bilateral papilledema and a diminished nght 


biceps reflex On Feb 8, the patient was trans- 
ferred back to the Army General Hospital m a semi- 
comatose condition, vvitli the diagnosis of ‘ lung 
mahgnancv' with metastases to the brain 

Shortlv after readmission to the General Hos- 
pital, on the basis of the chnical course and roentgen 
findings a presmnptiv'e diagnosis of Tortila Insto- 
UUca infection inv olving the pulmonan central 
nerv'ous systems was made On Feb 9, 1944, a 
vmntnculogram showed no abnormahties in the out- 
line of the ventncles Although the spmal fluid w^ 
under mcreased pressure, it showed no gross ab- 


was therefore discontinued 

Nine dav s after admission the patient suffered c 
severe convulsion, followed by' increased difficuty 
in swallowing and generalized muscular tvntclii^ 
The spinal fluid pressure progressively dunuush 
and punctures W'ere discontinued on the twchth 
after admission Laboratory studies at this b® 
rev'ealed an 85 per cent hemoglobin and 
red blood cells There was a leukoev tosis of 
with SS per cent polymorphonuclear neutrophi 
The sedimentation rate showed an increase, 55 tm" 
fall per hour, and the clmical course was progrt* 
sivelv and steadily’ downhill The neurologi^ 
findmgs increased, pulse was rapid, respirations 
came Cheyne-Stokes m character, and death en 
sued on Feb 27, 1944, the nineteenth day after tin 
patient s second admission and seven months afto 
the onset of symptoms Just pnor to death, t ’ 
pulse was recorded as 160 beats per mmule and thi 
temperature was found to be 107° 

Autopsy Gross findmgs at autopsy included < 
pleunsy adjacent to the upper portion of the let 
lower lung In the upper portion of the left lowei 
lobe was a hemorrhagic circular lesion, approx* 
mately' 5 cm m diameter, which on section sbowet 
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monary torulosis should be borne m nund 
when there is a persistent asymptomatic 
or relatively asymptomatic parenchymal 
lesion which has inflammatory character- 
isbcs and which is resistant to diagnosis by 
ordmary laboratory procedures, especially 
if the patient is showmg no eindence of a 
mahgnant neoplasm Our experience sug- 
gests that neither pemcilhn, sulfathiazole, 
nor acnflaiune has any I’^alue in the treat- 
ment of this condition 

210 N Central Ave 
Glendale 3, Calif 

REFERENCES 

1 Binford, C H Torulosis of the Central Nerv- 
ous System Review of Recent Literature and Report 
of Case Am J Chn Path 11 242-251, March 1941 

2 BtjRGER, R E , A^D Mortov, C B Torula 
Infection Review of 4 Cases Surgery 15 312-325, 
February' 1944 

3 Freeman, W , aed Weidman, F D Cystic 
Blastomycosis of the Cerebral Gray' Matter, Caused 


by Torula histolyltca, Stoddard and Cutler Arch 
Nelirol & Psychiat 9 589-603, May 1923 

4 Hardaway, R M , and Crawford, P M 
Pulmonary Torulosis Report of a Case Ann Int 
Med 9 334-340, September 1935 

5 Harford, C G , Martin, S P , Hageman, 
p O , AND Wood, W B , Jr Treatment of Staphylo- 
coccic, Pneumococcic, Gonococcic and Other Infec- 
tioiis with Penicillin JAMA 127 325, Feb 10, 
1945 

0 Levtn, E a Torula Infection of the Central 
Nervous System Arch Int Med 59 667-684, Apnl 
1937 

7 Magruder, R G Report of 3 Cases of Torula 
Infection of the Central Nervous System J Lab & 
Chn Med 24 495-499, February 1939 

8 Reeves, D L , Bdtt, E M and Hammack, 
R W Torula Infection of the Lungs and Central 
Nervous System Report of 6 Cases with 3 Autopsies 
Arth Int Med 68 57-79, July 1941 

9 Sheppe, W M Torula Infection m Man 
An) J M Sc 167 91-108, January 1924 

10 Strong, R P (editor) Stitt’s Diagnosis Pre- 
vention and Treatment of Tropical Diseases Phila- 
delphia, The Blakiston Co , 6th ed , 1942, Vol II, p 
1164 

11 Swanson, H S, and SiirrH, W A Torular 
Granuloma Simulating Cerebral Tumor Report of 
2 Cases Arch Neurol &. Psychiat 51 426-431, May 
1944 





154 


John B Hamilton and Gilman R T^xer 


AojaH IJK 


irrcRular cavitation, i\as loculatcd and filled wiUi a 
rcddish-bromi Rchtinous necrotic iiiatcnal Tlic 
lesion was not sliarpli demarcated from the lung, 
and in the siirronnding lung tissue tlicre were ir- 
rcgidar foci of graj consolidations resembling 
broncliopncnmoma Smears and cultures of the 
necrotic matonu! rc%talcd Torula histolytua 
The extenor ol the brain grossh apficarcd norma! 
except for c\idcncc of the recent \ cntnculogram m 
tlie oeapital region but, after fixation m formalin, 
main minute cjsls were found in the mid-bmm, 
esiiecinlh on the left side, and there were two 
sharph circumscnbcd, firm, scmitranshicent areas 
in each occipital lobe, measuniig Smm m diameter 
Microscopic cxammation of tlie lung rciealed in- 
numerable organisms t\ pical of Torula in the central 
portion of the hemorrhagic region described abo\c 
There ivas considerable necrosis in this area, but the 
inllaminaton response was not stnkmg, although 
there w ere increased x ascularity and hunphoex tic in- 
filtration The adjacent lung tissue showed cliar- 
actenstic areas of bronchoimeumonia, the alveoli 
con taming fibrin and Icukocx tes 

Sections of the areas in the ocapital lobe showed 
circumscnbcd regions of complete loss of bram sub- 
stance witli only strands of supporting stroma re- 
maining Scattered through these areas were in 
numerable round and oxal budding forms tj pic-il of 
Torula -Xs in tlie lung, the inflammatorx reaction 
was xerx slight, there being onlx perix oscular culTs 
of Ixmphocxtes adjacent to the abox e-desenbed 
areas Sections of the mid-brain showed similar 
changes The raemnges likewise shoxved onl^ a 


central nervous system The course of 
the disease had not been suggestix'e of a 
malignant growdli It is notexvorthy that 
tlie lesion in the chest receded fohoxnng 
iodide therapy but that the central nerx 
ous s}"stem involx’’ement resisted all forms 
of treatment It is also xvorthy of note 
that the organisms xvere resistant not only 
to sulfathiazole but to 110,000 units of 
pemcilhn The orgamsms fiounshed in 
vt(ro m a culture plate m the presence of 
pcnicilhn and in dilutions of aenflaxme 
Harford et al (o) have also called attention 
to tlie lack of beuefiaal effects of pem 
ciUm m tJie treatment of Torula infecbon. 

The identificatron of Torula Juslolytin 
can readily be overlooked by laboratoi) 
techniaans unfamihar xxuth the organism. 
It IS important to have the slides rexieired 
by a pathologist acquamted with this form 
of yeast-hke ftmgus when the infection is 
suspected 

In retrospect, it seems not unlikely 
that the reported increase m lyunphocytK 
in the spmal fluid represented Torm 
orgamsms and not a real increase in J}’® 
phocytes 


slight mflammator) reaction, contaimng Ijunpho- 
cjtes and n fexx plasma cells with rare multi- 
nuclcatcd giant cells The organisms w ere also seen 
scattered tliroughout the meninges and occasionally 
were found to haxc a verx palc-slammg irregular 
deposit of capsular material 

Nothmg remarkable xras found in the other 
organs 

The final pathological diagnosis xvas pulmonar) 
torulosis xvith metastasis to the central nerx'^ous 
sjstem 

DISCUSSION 

With the earher case m mmd, after the 
onset of symptoms referable to the central 
nervous system, a presumptive diagnosis of 
Torula histolyttca infection was made prior 
to laboratory confirmation The basis for 
this diagnosis was the presence of a lesion 
in the lung parenchyma xvith inflammatory 
characteristics, xvhich for half a year 
changed bttle m appearance and was for 
the most part asymptomatic, had r^isted 

diagnosis by laboratoiy^ The ■ 

followed by symptoms referable to the . 


SUMMARY 

Torulosis not infrequently manifests it- 
self by producing pulmonary lesions, xvhi 
m turn often antedate demonstrable m 
xmlx'ement of the central nervous system 
These pulmonary’’ lesions are usually asymip 
tomatic or nearly so and may be foun 
either on routine roentgenologic examina 
tion of the chest or, as m our case, n® 
symptoms may call attention to the p 
monary infection In these cases 
gen findmgs far exceed those expec 
from the standpomt of symptomatology 
The changes occurrmg m the lungs, a® 
reported by others, may assume x’anous 
appearances and are not characteristic 
of the disease, but usually'^ suggest the 
possibihty of tuberculosis The lung k 
sion may precede by many months me 
onset of symptoms referable to the central 
nervous system and tend to regress whea 
massive doses of potassnun iodide are 
admuustered The possibihty of P®- 







Congenital Cystic Disease of the Lung' 
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T iic CHARACTERISTIC features of con- 
genital cystic disease of the lung are 
sufficiently known today so that the di- 
agnosis may be surmised from the clinical 
histor}’’, tlic physical findings, and es- 
pecially the roentgenographic picture The 
multifanous aspects of tlic malady may, 
however, be a source of misinterpretation 
to the roentgenologist not familiar vitli 
them 

Congenital cystic disease of the lung is 
defined as consisting in mtrapulmonar>' 
hcterotopic spaces (or a single space) 
whose walls are composed of bronchial 
fining epithelium and whose fluid content 
IS a product of tlie bronchial epithelium 
The cysts may be single or multiple, with 
or vutliout communication witli a bron- 
chus 

Congenital cystic disease of tlie lung 
presents itself in two forms cystic disease 
proper and the “fluid cyst ” The former 
IS diaractenzed by numerous cystic ca^^- 
ties, which may involve a part of a lobe, a 
whole lobe, an entire lung, or both lungs 
The cysts communicate freely witli their 
respective bronchial branches Exami- 
nation of a large senes of cases would re- 
veal vanous stages of transition, from the 
normal to frankly multiple cj^tic in\’^olve- 
ment Many names have been apphed to 
this form of the disease, as congenital 
bronchiectasis, honeycomb lung, etc The 
foUowng case is illustrative of this type 



Case I (Figs 1-3) Preopcralwe Diagnosis 
Bronchiectasis of right middle lobe Postoperative: 
and Pathological Diagnosis Congenital ci stic disease 

ofng^tnud^e^l^^^^ female, entered the hospital 

on Dec’ 13, 1943, complammg of pain in the right 
a the chest which had appeared for the first 
f n U)36^ The past history revealed the usual 
.a diseases Ld a nght-sided pleunsj m 

^W 1943 The pain was said to be periodic 

-TiTom the Departments of Surgery and Radiology. Provident Hospital, Chicago 
August 1945 


Fig 1 Case I Iodized oil outlining 
bronchus in the nght middle lobe and t 
cavities 

and of constnctir e nature, accompanied bi “ 
and moderateh productii e cough There a 
an episode of hemoptx sis in 193G , „ -nd 

The blood pressure was 90 mm. Hg sisto 
CO diastohc, hemoglobin 12 5 gm Exammabon 
the sputum n as negatn e for tubercle f®™ . 

Roubne fluoroscopic e.\amination of t 
disclosed no endenee of a parenchymatous 
The heart and aorta presented no ahnorm ' 
the trachea uas in the mid-Iine 

ivith iodized oil (Fig 1) shoiied a saccular ddata 

of one of the larger bronchi m the nght mid e 
mth definite cupping at the bronchial en 
cj'Stic cavities uere fairh I'cll outlined , 

Lobectomi of the nght middle lobe was perlo 
on Dec 21, 1943, bi Dr William Adams 
J E Brj ant The pleural surface of the sp^ 
ivas smooth The parenebjuna u as crepitant ^ 
cut surface showed four ca^^tles, ^ ar\Tng ^*^^ 5 

to 1 0 cm m diameter The limng epithelium 
an eimn i cllowish grai No fluid was seen i 
scopic sections showed large cv stic car ities lined w 
Accepted for publication in 
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Figs 4 and 5 Case II Fig 4 shows the large cyst replacing the entire nght lung The heart and mediastinal 
structures are not displaced, mdicatmg that the intrathoracic pressure is not greater than the atmospheric pressure. 
A later film (Fig 6) shows rrfuction in the size of the cyst The bands of lung tissue formmg septa are clearly seen, 
gmng to this solitary cyst a multilocular appearance 

normal position (Fig 4) Subsequent roentgeno- 
grams demonstrated a significant decrease in the 
sue of the air cyst (Fig 5) Retained secretion was 
observ ed on two occasions 

Comment There is no doubt of the 
congenital origin of the sohtary cyst King 
and Hams (5), reviewing the development 
of the lung in the embryo, quote Simpkins, 
who beheves that the bronchi develop 
from small ramifications of sohd endo- 
dermal tissue, which become canahzed 
almost immediately They are of the 
opmion that an unknown process mter- 
fcres with this canalization, which is re- 
sumed m the sohd mass of cells distal to 
the occlusion The normal epithehum as- 
sumes normal secretory function, and, 
because there is no way for the egress of 
the secretion, a cyst is formed When 
such a cyst empties its whole content, a 
pneumocyst is formed 

The mechamsm of formation and mode 
nf evolubon of pneumocysts have been 
the subject of considerable speculation 


That they have bronchial commumcation is 
evidenced by their constant air contents 
Peirce and Dirkse (6) beheve that most 
pneumocysts are acquired They feel that 
the occurrence of excavation m the limg 
foUowmg a pneumoma or a broncho- 
pneumoma, with a propensity to cyst 
formation, should make one very cautious 
in rendermg a diagnosis of “congemtal 
cyst ” Chrome bullous emphysema is 
another condition which may present a 
roentgenographic pattern of multiple air 
cysts 

Two kmds of congemtal pneumatoceles 
present themselves the non-expandmg 
type, m which the air sac does not change 
m size dunng respiration (Figs 4 and 5) , 
the expansile form, or “balloon-cyst,” 
which contmues to expand, displaang the 
mediastmal structures and causmg impair- 
ment of the respiration and circulation 
Cysts of this latter tjpe are often fatal in 
spite of treatment 

Once the pneumatocele is established 
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high columnar pseudoslralificd to lou culjoidal 
epithelium (Firs 2 and 3) The undcrUmg con- 
nectne tissue and smooth muscle bundles formed 
large septa betuccii the ci sts 


Cowviciit The case described above 
corresponds to one of tlie two forms of con- 
gcmtal bronchiectasis desenbed by Gra- 
wtz (1), in ivliidi one of tlic mam fironchi 
constitutes a large cyst, all its collateral 
branches being dilated and debouching into 
it The second vanet)% much more com- 
mon, IS the telangiectatic bronchiectasis 
in tthich tlie bronchioles are more or less 
uniformly dilated, giving the tjTiical ap- 
pearance of the so-called honeycomb lung 
The mechamsm that brings about the 


congenital dilatation of the bronchi is still 
m the domain of hypothesis Some be- 
lieve tliat atelectasis and a faulty embiyo- 
logic arrest of the alveolar bssue play a 
role in tlie genesis of tlie condibon Others 
incnmmatc congenital s}'phihs as the 
underlying factor Grawitz, and later 
Parmelce and Apfelbach (2), obser\'ed a 
collection of fluid m the fetal bronchioles 
This they believed, would cause brondual 
dilatkbon Stoerk (3) and others regard 
the lesion as neoplasbc, since they observed 
prohferabon of epithdial and connecbve 
bssue, gi\’mg a picture similar to that o 
fetal adenoma 

There are no charactensbc pathologic 
findings The dose resemblance to fetal 
lung mdicates the ongm of these cyste, 
that IS to say, they are the result of faulty 
embryologic devdopment The occasional 
demonstrabon of associated congemtal 
abnormahbes, as bronchial adenoma or 
abnormal bronchi, the evidence of cysbc 
changes m the lungs of premature infants, 
favor the congemtal theory 

Thp evsts may be qmescent for years, 
and 4= hirer may rich adrft Me W.U.- 

aware of the cond.t,o„ Vanooa 

ofd^Iviag processes betray its pr^imee, 
TomSy ifeeboii from distant foa, 
espeaany other upper respira- 

chromc smusibs^^d ^ 

tory i^i^ecbon the 

hemoptysis ^ P however, the 

■ I^‘p.rs‘’S'p»h and piodnctive cough 


If the cysts are infected, differenbaliMi 
from acquired bronchiectasis becomes diffi 
cult In the case under discussion, the 
nature of the bronchial secretion, which was 
mucoid and odorless instead of being 
frankly purulent and foul, over a penodot 
seven years, and the locabon of the patho- 
logic process m the right middle lobe, with 
out mvoivcment of the lower lobe, should 
have led to a correct diagnosis 


The “flmd cyst” is primarily as}Tnpto- 
mabc and appears roentgenograpbic^J 
as a locahzed area of increased denatv, 
with smooth contour infeebon through 
its wall by microorgamstns and the cough 
reflex, bnngmg mto play the diaphra^ 
and other respwatory muscles, may sweep 
away the cysbc contents, wholly or ^ 
bally, mto the bronchial tree, or, mray. 
may cause the cyst to rupture into 
pleural cavity, producing a hydropoe 

thorax or pyothorax „nnrted 

The foUowmg case has been repo 
elsewhere (4) Here it is coJ^^idered ^ 
different pomt of view and 
not previously pubhshed are pJ 

It illustrates the possibihty o P 
the fluid cyst mto the bron^^ ^pUce- 
discharge of its contents, an ^^-st 

ment by air, giinng nse to a pneumocyst 

Case II (Figs f J 

entered the hospital Jan i. 1935. P ^ 

pleunsj" with effusion at terwund 

LssKSwaslOS- Thechffd^sJ^ma^^^ 
had a normal developmental 
pealed -colds" 0- 

pectorated copious amounts o j develops 

Physical axammaUon . Peicusaoa 

child, with shght dyspnea of decubi 
of the chest revealed dullness ov^ ^ 
nght side and mcreased . 

upper thud Mantoux tests were ^ 3 , aif 

X-rav exammation disclo^ a 
sac with almost of pulfflooair 

m the nght side of the chest A ban ^ tptte 

tissue at the nght base formed se^ m ga 
cj'st a multdocuJar appearance The p 
<reU outhned from the wcW 

shadows observed throughout the cj sUc ca b 
crun^ed. rather than straight as m 
thorax A diagnosis of large solit^ m 
:yst was made There was no displacement oi 
leart, and the mediastinal structures iiere i 
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and an inch m length The outer wall of the cyst 
was sutured to the intercostal structure, thus mar- 
supializing the cyst No closure was made 

Following this, the temperature returned to nor- 
mal and the patient’s condibon improved, her ap- 
petite was better, and the cough and dyspnea dis- 
appeared Roentgenograms made after mjection of 
iodized od demonstrated a multilocular cyst The 
heart was still displaced to the left side (Fig 7) 

Microscopic sections of the C}st wall showed a 
vascular fibrous tissue, with numerous cystic spaces 
hned with cuboidal or low columnar epithehum 
among the vascular channels Scattered in the 
fibrous stroma were many round cells and some pol} - 
morphonuclear leukocj’tes (Fig 8) 


cavity with a fluid level, particularly m 
children, the possibihty of congenital 
cy 3 tic disease of the lung should be kept in 
mind Thoracentesis did not alter the 
course of the disease, but thoracotomy and 
draiuage were followed by dramatic im- 
provement, due to the cessabon of the 
toxemia and disappearance of pressure 
withm the cyst 

The child has developed well but will be 
kept under observabon imbl she reaches 
an age when a lung resecbon may be the 
method of choice 



Fig 8 Case III Cuboidal epithelium lining the cj-stic spaces 


Comment This case is mstrucbve both 
from the point of view of diagnosis and 
treatment It shows that, although the 
history and physical findings are not pathog- 
nomomc of this condibon, they may lead 
the climaan to the diagnosis The recur- 
rent attacks of a producbve cough, the 
toxemia, the dyspnea and cyanosis, which 
are respecbvely the result of infecbon and 
mbathoraac changes, are suggestive of 
congenital cysbc disease of the lungs 
The case furtlier demonsbates that when 
tlie roentgenograms reveal a large sohtary 


CONCLUSIONS 

1 Three cases of congemtal cysbc dis- 
ease of the lung are reported 

2 The first type, cysbc disease proper, 
called also congemtal bronchiectasis, may 
be latent for years, unbl infecbon leads to 
its discoxer}" The pabents are mostly 
adults, and the prognosis is favorable In 
the case recorded m this paper, the cysts 
were confined to one lobe of the lung, and 
lobectomy was considered the treatment of 
clioice 

3 The "fluid cyst" may parbally dis- 
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° ^ <=> The heart is shifted to the left, 

indicaUnp incrciuctl intratlioracic pressure due to a check-TOlve mechanism In Fig 7 the mulDlocular aspect of 
this solitoo' cjst IS demonstrated mth the aid of lodued oif 


why should the sac continue to expand? 
The explanation commonly accepted is the 
check-valve mechamsm, desenbed by Che- 
vaher Jackson (7), which permits air to 
enter freely into the cyst without corre- 
sponding egress In the non-expansile form 
the bronchial opemng is large enough to 
peimit both entrance and exit of air This 
particular form may be seen in adult life 
The case under discussion is an illustra- 
tion of a non-expansile type of pneuma- 
tocele The mediastinal structures showed 
no displacement durmg the phases of res- 
piration, mdicatmg that the air content 
was not greater than the atmosphenc 
pressure The patient was followed m the 
chmc durmg a period of one year and 
showed no distress except for occasional 
upper respiratory infection 

The followmg case illustrates the rupture 
of a cyst into a bronchus 


Case III (Figs 6-S) A R , a Negro gtrl aged 
S months, was brought to the emergenc3' semce on 
July 8 19^, because of a coughing episode and tem- 
peratin^ elevation to 102° F After admission, the 


paUent coughed continuoush with a sudden dis 
charge, nose and mouth, of a profuse mucoid 
matenal The respiration was rapid, and each et 
piration was followed bi a deep grunt 
The child had been bom ^ter a normal labor 
and cned at birth She was undemounshed, and 
breath sounds over the right chest were suppressed. 
The roentgenograms demonstrated a flmd level at 
the base of the right lung The heart was shifted to 
the left (Fig 6) 

The red blood count was 3,090,000, hemoglobin 
50 per cent, white blood count, 16,150, (polinnor 
phonuclear neutrophils, 61 per cent, b'mphocj'tes 
38 per cent, large mononuclears 1 percent) Unn 
alj'sis and other laboratorj' findmgs v ere negative. 

Thoracentesis was performed, and 113 c-c. 
purulent matenal were remov'ed In spite o 
supjxirtii e treatment, the child continued to run a 
sephe temperature, with dj’spnea and spasmodic 
attacks of coughing 

On Aug 13, 1940, an open dramage was perfemnefl 
by Dr Wilham Adams under local anesthesia An 
incision was made over the lunth nght nb m the 
postaxiUarj line, and about one mch of this nb was 
removed subpenosteaU^”^ An masion was made 
through the nb bed into the st camtj and a large 
amount of purulent matenal was aspirated A pie* 
of the wall of the cj st was removed for microscopie 
study Two small rubber tubes were placed m the 
openmg, which was appronmatelj half an mch wide 
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T he purpose of this paper is to pre- 
sent the position of lie kidney as 
found in a senes of lateral pyelograms, to 
determine the normal vanation m position, 
and to assess the effect upon it of shght de- 
grees of rotation The justification for the 
study was an attempt to estabhsh a normal 
that would be of value in determining 
abnormal forward displacement of the 
kidney by retrorenal growth or abscess 
The roentgen signs of significance in 
peimephnc suppuration are (1) loss of 
outhne of the psoas muscle shadow, (2) 
absence of penrenal fat , (3) fixation of the 
kidney as seen m the upnght position, and 
failure of the kidney to move with deep 
respiration, (4) scoliosis, mdicatmg muscle 
spasm, (5) forward displacement of the 
kidney m the lateral pyelogram as reported 
by MenviUe (1) 

Phihp Shambaugh (2) found 24 cases 
of puzzhng extrarenal masses m the left 
flank It was important in these cases to 
detemune whether the mass was mtra- or 
extrapentoneal If the kidney was dis- 
placed, the evidence pomted to an extra- 
pentoneal mass, if the position was nor- 
mal, the mass was probably mtrapentoneal 
Lateral pyelograms should be of great aid 
m this type of case Forward displace- 
ment of a kidney could not be caused by 
an mtrapentoneal mass 
To detemune forward displacement, it is 
essential that we know the normal and its 
vanation It was with this thought in 
mind that the present study was made 
The cases studied presented a vanety of 
conditions nephrohthiasis, pyelectasis, 
cahectasis, enuresis, tuberculosis, pyelone- 
phnbs, etc In each instance retrograde 
pyelograms were obtained in anteropos- 
and lateral recumbent projections 
^nly one kidney was injected m each case — 
me down kidney m the lateral film Five 

From Bauc> General Hospital, Rome, Ga 


cases were studied with vanous degrees of 
rotation from the true lateral, from 10° to 
40° antenorly and the same postenorly 
Three cases were studied m the recumbent 
lateral, the 45° from the perpendicular late- 
ral, and the upnght lateral positions The 
kidneys m these cases showed a rather 
marked descent m the upnght position A 
total of 35 patients were studied j m 15 the 
observations were made on the left kidney, 
and in 20 on the nght 

Thirty-one of the 35 subjects showed the 
tip of the infenor cahx at a level above the 
lower margm of the body of the second 
lumbar vertebra Twenty-eight of the 31 
showed the cahees and pel\as withm the 
shadow of the first and second lumbar 
vertebral body and 3 within the shadow 
of the twelfth thoraac and first lumbar 
bodies Except for one case with a large 
dilated pelvis, none of the 31 showed any 
projection of the pelvis or cahees antenor to 
the antenor border of the vertebral bodies 
In the one exception, the pelvis extended 
from the postenor border to a p>omt 3 cm 
antenor to the antenor border 

Figure 1 (Case I) illustrates the average 
position m the 31 cases A composite 
tracmg of the group was made, but there 
were so many overlappmg hnes that it was 
not used Figures 2-5 show the position 
in the remaimng 4 cases Traemgs are 
used because of the difficulty in procunng 
clear pnnts from the roentgenograms 
Figure 2 is from a case of actinomy- 
cosis m the nght flank with a draining 
smus (Case II) There was a mass m the 
nght flank apparently too far lateral to be 
connected with the ladney, but retrograde 
pyelograms were made for confirmation 
The lateral pyelogram shows the kidney 
apparently displaced forumd The pa- 
tient was operated upon, and a smus tract 
was followed to a mass m the abdominal 
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charge its contents into the bronchi, in 
which event the presence of air and fluid, 
demonstrable on the roentgenogram, will 
simulate a pleural effusion Or the entire 
contents may be evacuated, resulting m 
a pneumocyst, which must be differen- 
tiated from acquired cyst and from pneu- 
mothorax 

4 WTien a check-valve mechamsm per- 
mits air to enter the lung freely, without 
corresponding egress, the roentgenogram 
shows displacement of the heart and me- 
diastinal structures, dyspnea and cyanosis 
are the most frequent symptoms If the 
bronchial openmg is large enough to permit 
both ingress and egress of air, the medias- 
tinal structures are not displaced, and 
dyspnea and cyanosis do not occur 

5 The prognosis is influenced by two 
factors the age of the patient and the pres- 
ence or absence of comphcations Chil- 
dren do not respond well to thoraac sur- 
gery, and m them the prognosis is poor 
In adults treatment is far more successful 
Infection and intrathoraac pressure are 


the most serious comphcabons In then 
absence the prognosis is more favorable 
6 Treatment consists in supporbve 
measures, thoracentesis, permanent dram 
age, and lung resection 

Provident Hospital 
425 E 61st St. 

Chicago 16, m 
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The Normal Lateral Retrograde Pyelogram^ 

MAJ JAMES M DELL, JR , M C , A,U S , and MAJ COLUMBUS H BARNWELL, M C , A U S 


T he purpose of this paper is to pre- 
sent the position of the kidney as 
found m a senes of lateral pyelograms, to 
determine the normal variation in position, 
and to assess the effect upon it of shght de- 
grees of rotation The justification for the 
study was an attempt to estabhsh a normal 
that would be of value in determining 
abnormal forward displacement of the 
kidney by retrorenal growth or abscess 
The roentgen signs of significance m 
permephnc suppuration are (1) loss of 
outlme of the psoas muscle shadow, (2) 
absence of perirenal fat, (3) fixation of the 
kidney as seen m the upnght position, and 
failure of the kidney to move with deep 
respiration, (4) scoliosis, mdicating muscle 
spasm, (5) forward displacement of the 
kidney m the lateral pyelogram as reported 
by Menvihe (1) 

Phihp Shambaugh (2) found 24 cases 
of puzzhng extrarenal masses m the left 
flank It was important m these cases to 
detemune whether the mass was mtra- or 
extrapentoneal If the kidney was dis- 
placed, the evidence pomted to an extra- 
pentoneal mass, if the position was nor- 
mal, the mass was probably mtrapentoneal 
Lateral pyelograms should be of great aid 
m this type of case Forward displace- 
ment of a kidney could not be caused by 
an mtrapentoneal mass 
To detemune forward displacement, it is 
essenbal that we know the normal and its 
vanation It was with this thought m 
mind that the present study was made 
The cases studied presented a variety of 
conditions nephrohthiasis, pyelectasis, 
cahectasis, enuresis, tuberculosis, pyelone- 
phntis, etc In each instance retrograde 
pyelograms were ob tamed m anteropos- 
^Dor and lateral recumbent projections 
my one kidney was injected in each case — 
bie down kidney m the lateral film Five 


cases were studied with various degrees of 
rotabon from the true lateral, from 10° to 
40° antenorly and the same postenorly 
Three cases were studied m the recumbent 
lateral, the 45° from the perpendicular late- 
ral, and the upnght lateral positions The 
kidneys m these cases showed a rather 
marked descent m the upnght position A 
total of 35 patients were studied > m 15 the 
observations were made on the left kidney, 
and m 20 on the nght 
Thirty-one of the 35 subjects showed the 
tip of the mfenor cahx at a level above the 
lower margm of the body of the second 
lumbar vertebra Twenty-eight of the 31 
showed the cahees and pelvis withm the 
shadow of the first and second lumbar 
vertebral body and 3 withm the shadow 
of the twelfth thoraac and first lumbar 
bodies Except for one case with a large 
dilated pelvis, none of the 31 showed any 
projection of the pelvis or cahees antenor to 
the antenor border of the vertebral bodies 
In the one exception, the pelvis extended 
from the postenor border to a pomt 3 cm 
antenor to the antenor border 

Figure 1 (Case I) illustrates the average 
position m the 31 cases A composite 
tracmg of the group was made, but there 
were so many overlappmg hues that it was 
not used Figures 2-5 show the posibon 
m the remammg 4 cases Traemgs are 
used because of the difficulty in procurmg 
clear prmts from the roentgenograms 
Figure 2 is from a case of aebnomy- 
cosis m the nght flank with a drammg 
smus (Case II) There was a mass m the 
nght flank apparently too far lateral to be 
connected with the ladney, but rebograde 
pyelograms were made for confirmabon 
The lateral pyelogram shows the kidney 
apparentiy displaced fonvard The pa- 
bent was operated upon, and a smus bact 
was followed to a mass in the abdominal 
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charge its contents into the bronchi, m 
which event the presence of air and fluid, 
demonstrable on the roentgenogram, wifi 
simulate a pleural effusion Or the entire 
contents may be evacuated, resultmg in 
a pneumocyst, wluch must be differen- 
tiated from acquired cyst and from pneu- 
mothorax 

4 When a check- valve mcchamsm per- 
mits air to enter the lung freely, without 
correspondmg egress, the roentgenogram 
shows displacement of the heart and me- 
diastmal structures , dyspnea and cyanosis 
are the most frequent symptoms If the 
bronchial opemng is large enough to permit 
both ingress and egress of air, the medias- 
tinal structures are not displaced, and 
dyspnea and cyanosis do not occur 

5 The prognosis is influenced by two 
factors the age of the patient and the pres- 
ence or absence of complications Chil- 
dren do not respond well to thoraac sur- 
geiy, and m them the prognosis is poor 
In adults treatment is far more successful 
Infection and intrathoracic pressure are 


the most serious complicabons In the 
absence the prognosis is more favorable. 

6 Treatment consists m supportiv 
measures, thoracentesis, permanent dram 
age, and limg resection 
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wall composed of hard cartilagmous mate- 
nal The right kidney was explored and 
no abnormahty was found The pelms 
and cahces are seen in the traang to he at 
a low level 

Figure 3 is from a case of bifid pelns with 
a pyelectasis (Case III) Note the an- 
tenor position of the kidney at this level 
This patient was operated upon and an 
aberrant vessel was severed and hgated 
No retrorenal mass was found 
Figure 4 (Case FV) shows the position of 
the kidney in a case of pyuna due to prosta- 
btis The pelvis and cahces are at a level 
from the lower quarter of the body of the 
second to the upper border of the body of 
the fourth lumbar vertebra The pelvis and 
cahces of this kidney are antenor to the an- 
tenor border of the vertebral bodies The 
other kidney m this case occupied the usual 
level and was posterior to the antenor bor- 
der of the vertebral bodies In this presen- 
tation the word kidney refers to the cahces 
and pehus as outhned by the opaque media 
Figure 5 is from a patient with enuresis 
without demonstrable unnary disease 
(Case V) This shows the forward position 
of a kidney located at a shghtly higher 
level than m the three precedmg cases No 
operabon was done m Cases IV and V 
The three cases studied m the recum- 
bent, 45° erect, and erect posibons showed 
the kidney descendmg an average of 9 
cm As the kidney descends, it hes pro- 
gressively further forward and the upper 
pole IS rotated postenorly 
In the more muscular subjects, the kidney 
was found to he shghtly more antenor, 
but the difference was not enough to change 
any of the conclusions from this study 
Ten degrees of forward or postenor rota- 
bon lYiU not cause change of posibon of any 
consequence Postenor rotabon of the up 
side will tend to place the kidney of the 
down side in a more antenor posibon rela- 
bve to the spme Antenor rotabon will 
produce a reverse effect Rotabon can 


usually be detemuned by the relative posi- 
bon of the nbs Films showmg moderate 
rotabon should not be used 

Acceptable films with rotabon are those 
which show the up side nbs not over one 
inch antenor or postenor to the down side 
nbs This is detemuned from the postenor 
porbon of the nbs Moderate rotabon is 
an}’' beyond the one mch menboned above 

CONCLUSIONS 

A kidney lying between the level of the 
twelfth thoracic and the lower border of 
the second lumbar vertebral bodies should 
not project beyond their antenor borders 
unless 'the pelns is moderately dilated 
A moderate or even large renal pehns lo- 
cated at the usual level iviU have its pos- 
tenor border at the same verbcal level as 
the postenor border of the vertebral bodies 
Thus, antenor displacement would be easy 
to deterrmne by the forward displacement 
of the postenor border of the renal pelns 
Mmor degrees of pel'vic enlargement do not 
normally project beyond the antenor 
border of the bodies 

The postenor border of the supenor 
cahx hes from 2 0 to 3 5 cm postenor to 
the postenor border of the mfenor cahx 
This mdicates that a posibon of the su- 
penor cahx approachmg that of the in- 
fenor cahx m the verbcal plane may be of 
importance 

The measurements of the four kidneys 
located at lower levels indicate the expected 
antenor posibon m these few cases 

It IS beheved that this informabon may 
be of value m the diagnosis of reborenal 
abscess or tumor 

333 West Mam St 
Gainsville, Fla 
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the maximiiin number of “serrations” per 
millimeter which could be distmgmshed m 
the developed image The shape of the 
silhouette so ob tamed, however, is such 
that the unsharpness characteristic of the 
emulsion tends to obscure the serrations by 
“filhng m” the valleys between them and 
thus to obscure the pattern in such a way 
as to hnut its value m detemumng the true 
resolvmg power Furthermore, as is 


produced by photographic procedure, a 
device is required which wiU produce hues 
of any desired width separated by unex- 
posed spaces of the same width For ex- 
ample, if an image is to be produced, com- 
posed of five fines per milhmeter, each 
fine must be 0 1 mm wide and the mter- 
venmg spaces 0 1 mm wide so that the 
total width of a smgle fine and space wiU 
be 0 2 mm Agam, if the hne-group image 



Fig 1 Line dra^v^Ilg test object used in measunng the resolving power of 
photographic materials 


pomted out in more detail later, since the 
thickness of the vure decreases rapidly to- 
ward its edge, the mandrel test obiect has a 
fugh inherent unsharpness charactenstic 
especially for radiation of high penetration 
In an effort to avoid these difficulties and 
nt the same tune to obtam a measure of 
lesohang power of x-ray matenals com- 
parable to that used in photograph3% the 
metliod described below was deinsed 
In order to produce a line-space pat- 

tnrr» . - . xi 

same type as that 


is to consist of ten lines per milhmeter, 
the fines must be 0 05 mm wide and the 
spaces 0 05 mm wide, giving a total 
width for one fine and one space of 0 1 mm 
In general, therefore 

Wi = w, = ~ and r'i -f w, = - 
Ml 11 

where iCi = width of a fine 

It', = widtli of a space and 
n = number of lines per milli- 
meter 



Measurement of Resolving Power of Intensifymg Screens’ 

WniABDW VAN ALLEN* and RUSSELL H MORGAN, MD» 


O NE OF THE jroRE important character- 
istics which determme the mter- 
pretative value of a roentgenogram is the 
abihty of the film or film-screen combma- 
tion to record detail A quantitative meas- 
ure of this charactenstic, therefore, is 
needed in order to evaluate accurately the 
various types of screens and films avail- 
able to the radiologist, as well as to assist 
in determmmg the optimum conditions of 
techmc Because of difilculties to be men- 
tioned later, satisfactory methods of meas- 
unng this abihty to record detail have 
not previously been developed In this 
article such a method is described and the 
results obtained with a number of commer- 
cial screens are tabulated 

In the case of photographic materials, 
the procedure has been fairly well standard- 
ized It consists of photographmg on the 
matenal to be tested, either by contact or 
projechon, a test object such as that shown 
m Figure 1, contammg a senes of alternate 
hues and spaces of different width The 
number of hnes per milhmeter which can 
be distmgmshed on the processed matenal, 
then, IS a measure of the abihty to record 
detail and is called resolving power If the 
test object is photographed, the resultmg 
figure for resolvmg power will be a meas- 
ure of the resolvmg power of the lens- 
film combmation and will not be greater 
than that of either component alone The 
same apphes to pnntmg by projection If 
the test object is prmted by contact, the 
result will be the resolvmg power of the 
emulsion alone In general, therefore, the 
resolvmg power recorded by any emulsion 


upon a large number of factors other than 
the photosensitive matenal itself, namd), 
(a) the hne-space rabo of the test object, 
(d) test object contrast, (c) level of 3 
lummation, (d) development time, («) 
wave length of hght, (fl compoabon of 
the developer, (g) developer concentrafaon, 
(//) developer temperature, (t) reducbon 
and mtensification, (j) dyes Obnonsly, 
therefore, any detenmnafaon of resohmg 
power must be made imder carefully stand 
ardized conditions if the results are to be 
comparable and reproducible The first of 
these factors, the hne-space rabo, has 
been generally fixed at 1 , that is, the hnes 
and spaces are of equal width The other 
factors are easdy controlled or are dic- 
tated by the techmc and therefore deter 
mmed by the conditions of test Thus, 
m \-ray procedures, the wave length of the 
radiation is determined by kdovolte^) 
character of structure bemg radiographed, 
and tj’pe of mtensifymg screen used, dyes 
are encoimtered only as they are incor 
porated m different types of films 

The difficulties m determmmg the ^ 
sohmg power of \-ray matenals-- 
alone, film-screen combmations, or 
screen-film combmations arise j 

m the preparation of a smtable test o jec 
VTule It is theoretically possible ^ 
a test object of alternate stops of 
intervenmg spaces to take the place o 
black and white ruled hnes used m p 
tography, the practical difficulties ^ 
countered m makmg such an objec 
enormous Resolution measinem^ts 
x-ray materials have been made W 


resolvmg power recorded by any emmsion x-ray 

IS limited by that factor of the optical- considerable success by ^e of a t^ 

SiXraohic system havmg the lowest ject consistmg of a mandrel on whi^^ 
photograpmc sysr s of dii 

iTf been shown (1) that the resohmg ferent diameters, the resolvmg pow^ 
powCT obtamed by these methods depends the matenal or system bemg expressed 

s“““- ^ 
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These requirements ivill be met by a de- 
vice havmg a slit of adjustable vndth 
formed between two blocks of a radiopaque 
alloy and a mechanism by which this 
sht system may be moved laterally be- 
tween exposures a distance equal to twice 
the width of the sht Then, if a film is 
given an \-ray exposure through such a 
sht, the sht system is moved laterally 
twice its width, and another exposure is 
made, and so on, an image will be obtained 
on the film consistmg of a group of lines 
separated by imexposed spaces of the 
same width as the lines This pattern is 
obviously the same as that obtained by 
photographing a ruled test object by con- 
ventional photographic methods To pro- 
duce an image-group of « hues per milh- 
meter, therefore, the sht must be adjusted 
to a width of l/2n mm and the sht sys- 
tem moved 1/n mm between successive 
exposures 

The apparatus, shown diagrammabcaUy 
in Figure 2, consists essentially of a sht 
system formed by two lead ahoy blocks 
mounted on a carnage which can be moved 
laterally by means of the differential 
screw B The wdth of the sht can be ad- 
justed by means of the differential screw A 
The port C allows an exposure to be made 
on the film under the same conditions that 
are used for the hne-group images, so that 
the results may be interpreted in terms of 
the density produced m a large "spot” by 
the same exposure factors used in produc- 
ing the hne-group image The whole 
mechamsm rests on the cassette D, m 
which are placed the screen and film under 
examination 

In use, the sht system is adjusted to a 
width correspondmg to shghtly fewer 
hnes per nulluneter than the expected re- 
sohnng power of the film or film-screen 
combination being tested, then an expo- 
sure IS made Next, the sht-system is 
moved twice the ividth of the sht and an- 
other exposure is made, and so on until a 
Sroup of fom or five hnes is produced 
The sht system is then adjusted to corre- 
spond to a higher resohnng power by 
narrowing the sht, and another senes of 


exposures is made as above This proce- 
dure IS repeated until a senes of Ime-group 
images has been made, including the ex- 
pected resolvmg power of the film or film- 
screen combmation The film is processed 
and exammed under low magmfication, the 
resolvmg power bemg taken as the number 
of hnes per milhmeter m that group of expo- 
siues in which the hnes are just distinguish- 
able An enlarged view of a typical senes 
of hne-groups is shown m Figure 3 It was 
found that the results were not affected by 
the size of the focal spot nor by the addi- 
tion of coUimating ports between the tube 
and the sht It was necessary, however, 
to take precautions in ahgmng the tube 
and sht to msure that the rays enter the 
sht in a dnection perpendicular to its 
plane so that the effective width of the 
sht is not reduced by parallax 

With the use of the apparatus as de- 
scribed above, a senes of exposures was 
made employing a number of commeraally 
available screens and films at 30 kv p 
with no added filtration, 50 and 60 kv p 
•with 2 0 mm alummum filtration, 70 
kv p ■with 4 0 mm alummum, 90 kv p 
■with 0 5 mm copper, and 100 kv p with 
1 0 mm copper, corresponding, respec- 
tively, to half -value layers of 0 45 mm , 
1 76 mm , 2 0 mm , 4 0 mm , 6 S mm , and 
10 0 mm alummum No difference in the 
resol-nng power of these screens was found 
under the vanous conditions of radiation 
wave length, and, consequently, further 
tests were confined to radiation at 60 kv p 
with 2 0 mm of alummum Resol-vnng 
power measurements were made at ex- 
posures resulting m "spot” densities rang- 
mg from 0 1 to 2 8 above base and fog 
and under normal processing conditions 
Blue-sensitive film was used for blue- 
fluorescent screens and green-sensitive film 
for green-fluorescent screens The re- 
solvmg powers of these films alone, i e , 
■without screens, were found to be consider- 
ably greater tlian the resolnng power of 
the screen-film combinations Therefore 
measurements of the screen-film combina- 
tions give essentially 'the resolwng power of 
the screens themselves 
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These requirements will be met by a de- 
vice havmg a slit of adjustable width 
formed between two blocks of a radiopaque 
alloy and a mechamsm by which this 
sht system may be moved laterally be- 
tween exposures a distance equal to twice 
the width of the sht Then, if a film is 
given an x-ray exposure through such a 
sht, the sht system is moved laterally 
twice its width, and another exposure is 
made, and so on, an image wiU be obtained 
on the film consistmg of a group of hues 
separated by unexposed spaces of the 
same width as the Imes This pattern is 
obviously the same as that obtamed by 
photographmg a ruled test object by con- 
ventional photographic methods To pro- 
duce an image-group of n hnes per miUi- 
meter, therefore, the sht must be adjusted 
to a width of l/2n mm and the sht sys- 
tem moved 1/n mm between successive 
exposures 

The apparatus, shown diagrammatically 
m Figure 2, consists essentially of a sht 
system formed by two lead alloy blocks 
mounted on a carnage which can be moved 
laterally by means of the differential 
screw B The width of the sht can be ad- 
justed by means of the differential screw A 
The port C allows an exposure to be made 
on the fihn under the same conditions that 
are used for the hne-group images, so that 
the results may be mterpreted m terms of 
the density produced in a large “spot” by 
the same exposure factors used m produc- 
ing the hne-group image The whole 
mechamsm rests on the cassette D, m 
which are placed the screen and film under 
examinafaon 

In use, the sht system is adjusted to a 
width correspondmg to shghtly fewer 
hnes per millimeter than the expected re- 
sohing power of the film or film-screen 
combination being tested, then an expo- 
sure IS made Next, the sht-system is 
moved tmce the ividth of the sht and an- 
other exposure is made, and so on imtil a 
group of four or five lines is produced 
The sht system is then adjusted to corre- 
spond to a higher resohmg poirer by 
narromng the sht, and another senes of 


exposures is made as above This proce- 
dure IS repeated until a senes of Ime-group 
images has been made, including the ex- 
pected resolvmg power of the film or film- 
screen combmation The film is processed 
and exatmned tmder low magnification, the 
resolvmg power bemg taken as the number 
of hnes per miUuneter m that group of expo- 
sures in which the hnes are just distinguish- 
able An enlarged view of a typical senes 
of hne-groups is shown m Figure 3 It was 
found that the results were not affected by 
the size of the focal spot nor by the addi- 
tion of colhmatmg ports between the tube 
and the sht It was necessary, however, 
to take precautions m ahgnmg the tube 
and sht to msure that the rays enter the 
sht in a direcbon perpendicular to its 
plane so that the effective width of the 
sht is not reduced by parallax 

With the use of the apparatus as de- 
scnbed above, a senes of exposures was 
made employmg a number of commeraally 
available screens and film s at 30 kvp 
with no added filtration, 50 and 60 kvp 
with 2 0 mm al uminum filtration, 70 
kv p with 4 0 mm alununum, 90 kv p 
with 0 5 mm copper, and 100 kv p with 
1 0 mm copper, correspondmg, respec- 
tively, to half- value layers of 0 45 mm , 
1 76 mm , 2 0 mm , 4 0 mm , 6 8 mm , and 
10 0 mm alununum No difference m the 
resohnng power of these screens was found 
under the vanous conditions of radiation 
wave length, and, consequently, further 
tests were confi n ed to radiation at 60 kv p 
with 2 0 mm of alu minum Resolvmg 
power measurements were made at ex- 
posures resulting m "spot” densities rang- 
mg from 0 1 to 2 8 above base and fog 
and under normal processmg conditions 
Blue-sensitive fihn was used for blue- 
fluorescent screens and green-sensitive film 
for green-fluorescent screens The re- 
solving powers of these films alone, t e , 
without screens, were found to be consider- 
ably greater than the resolving power of 
the screen-film combinations Therefore, 
measurements of the screen-film combma- 
tions give essentially the resohmg power of 
the screens themselves 
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woL smce in ^nS 'it cS' Penetration of the thinne 

with th ^ ^^t high-speed screens Thc^^ ^ radiation of shorter wave lengths 

mth their coarser gram struj^ture ^.S ^bus appears smaller 

thn ^fh appreciably lower resolvmg power c ft, ^^^aip at the shorter wave lengths, 
screens ^^'^^ed “high-defimtiou” able L 

screens It appears that only one "biph h ^ ^ exposures of longer wave lengths, 

defimbon- screen (C) posse^es ” s,S‘ “*=dngu.shai>le when the nd.- 

^tly greater resolemg power than^he h*"™ j* P't'strating These con* 
average screen From the standpSLt of ^ “a P''"''"" 

resolvmg power alone, therefore^ th ^ ^iescnbed above, smce the edges of the 
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A typical graph of resolvmg power in rela “action it might perhaps be argued that 
bon to "spof density is^sho™ “It 

sohd hne m Figure 4 It ,s seen that the '‘’S'® “f “a “ 

vmg power nses to a maximum at a Hip r + not the case is shown by 

spot density of about 1 9, rem ains con- nnw differences m resolving 

stant at this maximum to a spot density of f-mn obtamed after careful coUima- 

about 2 6, and then falls off rapidly +1, ? . ^ ^-ray beam before it entered 

As mentioned above, resolvmg power of Ihf.Iif smce the width 

was found to be mdependent of the wave thictn ^ ^ r "^cry small compared with the 

length of the x-radiation Alorgan (2) sht is 11 tbe effect of the 

usmg the wue-woimd test object, foimd tion ’ ^nyradia 

that the resolvmg power dropped off as the bv rh^ entrance is absorbed 

wave length of the radiation decreased The result^ 

-ine results discussed above mut shnwn 
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graphically by the sohd line m Figure 4 
give the resolving power of the screen-fihn 
j combinations as observed in an image con- 
== sistmg of a group of hues on an unexposed 
background, plotted against the density 

- produced m a relatively large spot by the 
, same exposure If the density of each hne 
I were equal to that of the spot and the 
_ spaces between the lines were clear, this 

curve would represent the relationship be- 
tween resolving power and image contrast 
Unfortunately, this ideal condition does not 
j prevail, as will be apparent from the fol- 
lowmg considerations of the charactens- 
j tics of a hne-group image 

The film blackenmg is due almost en- 

- tuely to hght received from the screen, 
:l that due to direct x-radiation bemg neg- 
' hgible The amount of hght produced by 
[' the screen is the result of direct excitation 

by mcident x-rays through the sht, plus 
'I excitation due to x-rsiys scattered by the 
} screen itself, plus exatation due to the 
< luimnescence of adjacent crystals of the 
; screen The mtensity of the hght produced 
1 by the first of these effects, the direct 
absorption of the primary radiation, is 
mdependent of the width of the sht, but 
the mtensity produced by scattered radia- 
. tion m the screen and self-exatation is not 
As the width of the sht decreases, the 
' amount of radiation scattered by the 
, screen decreases, as does the excitation 
of the screen by its own lununescence 
These effects combme to produce a much 
; lower total bnlhance for narrow shts 
than for wide shts, even though the ma- 
dent radiation remains constant Hence, 
as the width of the hues decreases, the 
density of each hne also decreases, so that 
the density of a hne approaches that of the 
large spot only for lines of considerably 
greater ividth than those m an image at the 
maximum resolvmg power In other 
words, the exposure-density, measured m 
bie spot, is greater than the actual image 
density, except for very wide hues It is 
evident, therefore, that the contrast be- 
tween the hne-group image and the back- 
ground IS not the same as the contrast be- 
b\een the control spot and the background 


Furthermore, as the hues are brought 
closer and closer together, the unexposed 
“clear spaces’’ between them are more 
and more encroached upon by the dif- 
fuse density due to the unsharpness char- 
acteristic of the hne images so that, even 
before the limit of resolution is reached, 
these unexposed spaces are no longer clear 
This merging of the regions of unsharpness, 
as the space between the hnes decreases, 
binlds up the density m the spaces untd, 
at the hrmt of resolution, the density m the 
spaces is so nearly equal to that of the 
hnes themselves that them individuahty 
can no longer be distmguished, smce the 
contrast has dropped to zero This image, 
however, was produced by alternate equally 
exposed and unexposed areas, so that the 
density produced in the hne-group image 
at the hrmt of resolution is the same as the 
density which would be produced m a spot 
of equal size by one-half the exposure 
If the resolvmg power is plotted against the 
density produced by one-half the exposure, 
as calculated from the D-log E curve of 
the film, there results the curve shown by 
the broken hne in Figure 4, a curve more 
closely approxunatmg a graph of photo- 
graphic resolvmg power versus contrast 
In the foregoing discussion, only im- 
ages produced by a test object of infini te 
contrast have been considered In practi- 
cal roentgenography, detail is almost m- 
vanably recorded as differences m density 
produced through selective absorption of 
radiation as it passes through tissues or 
other matenal under examination and 
hence almost never approaches the ideal 
provided by a test object of infimte con- 
trast The practical radiologist, therefore, 
IS more interested m the resolvmg power of 
a screen-film combmafaon at different ex- 
posure-contrasts and different density levels 
than m the maximum resolvmg power 
under conditions of mfimte contrast Ob- 
viously the exposure-contrast is determmed 
by the quahty of the radiation and the 
nature of the subject, and the density of 
the image is determmed by the exposure 
It IS important to determme, therefore, 
the optimum conditions of wave length 
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EXPOSURE CONTRAST 

Fig 5 Relationship between resolving poner and exposure contrast at different total densities 
for a typical film-screen combination havmg a maximum resolving power of 10 lines per nuUimeter 


and exposure (i e , exposure contrast and 
density) which will give the greatest pos- 
sible resolution for a given type of mate- 
nal 

In order to determine the resolving 
power at different densities and exposure 
contrasts, a senes of tests was made on 
screens havmg a maximum resolvmg power 
of ten hnes per milLmieter, m which the 
film was first given a uniform pre-expo- 
sure, after which it was exposed through 
the sht as descnbed above In each series, 
the exposures were calculated to give the 
same total unage density, so ^at gai^a 
could be considered essentially constant 


for the senes, while the exposure contr^t 
was varied That is, if an exposure E* 
IS required to produce a density of, say, 
1 0, and El is the pre-exposure, the second 
exposure through the sht must be 


Ez = 2{Eo - El) 

smce, at the hmit of resolution, the deD' 
sity produced m a hne-group nuage is 
equal to that produced by one-half the 
exposure, as discussed above The total 
density m the example given, then, is 1 0 
and the exposure contrast can be varied 
and will equal 

C = log {Ei+E^) - logRi 








Resolving 


Power of 


Intensifying 


Screens 


173 



development time IM.NUTE5) 

a^^Tcal dUn-scLeen 

mbmation 


u fnr SIX different total density 
le results, for six ^ is seen 

lues, are shown in F 

maximiiik resolving 
dudnig 0 4, but does not 

Dwer increases wi^ ^ii^^es per miUi- 
;ach. the , screen is capable 

leter of which * „ p. x 2 0, the maxi- 
(^t densiUes of from 0 ^ mmi- 

num resolving from 1 1 

at a density ^ \ \ 0 fD id F, Fig 5) 
densities of 1 0 amd 2 ( 

Furthermore, if the ^^P because of 

given problem^ exanuna- 

the nature of the appears to be 

tion. the greatest reso^^^^^ ^ 
given at an nnag curve of re- 

borhood of 1 0, smc 

solvmg power *^^^^cati2g the great- 
nses most rapidly. ^ exposure 

est resolvmg powe 

contrast of any m .nivtm detail will, 
ologist interested m ^ gnd exposiure 

therefore, choose 4 densiV w.!! 

so that exposure 3S,ble, the 

approximate, as 

values indicated by tnes 
The equation 

i? = (1 - ® 


development time 

e .. ,sf' ' densities in whicb the re- 

F,g 7 Range of diSerent developmein 

sollmg POT^^' ^ mSunum and curve B 

tunes ’c^e A t^^VXth “Ss^lving power 

the nununum densiry 

is maxinium 


JIV X , 

Has been suggested ( 1 ) 

relationship between r^^^ resolv- 

test ob]ect contrast, 1 contrast D, 

mg power for any tes 1 power, 

i?„„ IS the Lidaisacon- 

D IS the test ob]ect contrast, an 


staut 

not P““*'' ‘y^n, photography, the 

test which IS identtcaUy 

w^Se’ct conteast, was varied 
equal to test ob]ec ^ fit this 

as described a o ^ exposure con- 

equation B 5 tamed resoi™g 

trast, to tne resm .vnnsiire contrast 

var^ systematic^y 
result m p detennmed values for 

Stom yLfw^seem to mdi- 

TS tte equation does not adequately 

mg power an ^ „gsarY therefore, to 
Ss^ovlfa'sabsfactory equation eonneet- 

“^rSrXTTdevelopment time on 
^ ^ Resolvmg power was mvesti- 

rSidts shown m Figures 6 and 
f 1.^ 6 shows that, for “Leme ov«- 
‘ ^ ^ o-nrl verv short development, tUe 

XXXower^ somewhat greater than 
resolvmg p , under normal proc- 

that othenvise the 
SSirtioXg power rs not affected 

bv over- or uncieiuc t' “crmt 

Fimire 7 shows the range of spot 
bigure maxunum resolvmg 

devSopment tune m- 
po„er oec.^ nraximinn densitj 

SdXmveTthe mrmmum density a 
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which the resolving power is at the maxi- 
mum It is interesting to note that as the 
development time increases, the density at 
which maximum resolvmg power occurs 
first increases and then falls off under 
conditions of overdevelopment, reachmg 
its peak at approximately normal de- 
velopment time Thus the resolvmg power 
under conditions of overexposure and 
underdevelopment is a maximum at densi- 
bes considerably lower than those re- 
quired for maximum resolving power under 
normal condibons of development On 
the other hand, the maximum resolvmg 
power occurs throughout the greatest 
range of densibes under condibons of 
normal exposure and development 

SUMMARY 

Apparatus and method for measunng 
the resolvmg power of \-ray films and film- 
screen combmabons have been descnbed 


The resolvmg power of several comma- 
aal screens has been measured and the 
results are tabulated 

The relationship between resolimg 
power and density has been mvestigated 
The relafaonship between resolvmg powa 
and exposure contrast at different deositv 
levels has been studied, and on the basis 
of these results, technic for maximum detail 
IS discussed 

The effect of development tune on re 
solvmg power has been mvesbgated 


Tuberculosis Control Division 
U S Public Health Service 
Belhcsda, Md 
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Roentgen Findings m Erythema Nodosum^ 

CAPT; VfILLIAM L BONNirr, M C AUS 


T he etiology of erythema nodosum is 
not specific, since it is believed tjiat 
It may be caused by almost any infectious 
disease Apparent outstandmg sources are 
rheumatic fever, tuberculosis, syplubs, and 
infections caused by the gonococcus and 
memngococcus 

Histologic examination of the lesions of 
erythema nodosum shows that there are 
dilatation of the capillaries and extravasa- 
tion of serum, leukocytes, and erythrocytes 
mto the surroundmg tissues The brmsed 
appearance assumed on heahng is due to 
the dismtegration of red blood cells 
The eruption consists of poorly defined, 
nodular lesions varymg m diameter from a 
few milhmeters to 5 or 6 cm The lesions 
are prone to appear on the shm but may 
occur on any of the extrermties or on the 
buttocks The overlymg skm is smooth, 
shmy, and generally of a rose red color 
Ulceration seldom takes place , the nodules 
appear m crops, last from a few days to 
several weeks, and slowly disappear (1) 
The erupbon is usually preceded by mild 
consbtubonal symptoms, as fever, malaise, 
and pam m the muscles and ]omts, and is 
sometimes accompamed by defiimte poly- 
arthnbs 

In treatment of these cases, emphasis 
should be placed on detemunabon of the 
underlymg ebologic factors and then cor- 
recbon or removal Tests for sensibvity 
to tubercuhn, streptococcus protem, and 
coccidioidomycm should be performed 
A number of the streptococcus-sensibve 
pabents have proved to have rheumabc 
fever (2) Analgesics, especially sahcyl- 
ates, are useful when the erupbon is ac- 
compamed by pam Soothing lobons may 
he apphed 

t \\hite male, age 22, height 6 feet 7 3/8 inches, 
"eight 240 pounds, ga\c a childhood lustorj of 
measles, mumps, pertussis, and scarlet fe\ er He had 
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a right ingiunal herma repaired at the age of two 
His mother and father, three sisters, and six brothers 
were hving and well A maternal aunt had died of 
pulmonary tuberculosis 

At the age of eighteen, the patient had begun 
working m a fire-bnek mill, an occupation winch 
entailed exposure to tmminal amounts of chrome 
and magnesium dust He wore a respirator for only 
two weeks, while working on a detail siftmg sihca 
dust His main assignment for twenty months was 
on the maintenance crew, repairing pipes crossing 
above the kilns which were covered with silica dust, 
to which he was thus occasionally exposed During 
this occupation he suffered one attack of heat ex- 
hausbon of a week's duration, but no other illness 
At the age of twenty he was inducted into the 
Army and his assignment as aircraft mechanic was 
fulfilled with no lUnesses until December 1944 

For approximately two months the patient ex- 
perienced occasional pam in the arch of the right 
foot. In February 1945, the pains became more 
severe, and headaches and coryza developed Later, 
pains occurred in the left ankle and knee and the 
mterphalangeal jomts of the left middle and ring 
fingers At this time bilateral, symmetncal, tender 
red nodules, about 2 inches in iameter, appeared 
over both pretibial areas The throat became in- 
flamed, the cervical nodes were swollen and tender, 
and there were tenderness, redness, and increased 
temperature of the left ankle and knee 

The patient was hospitahzed and salicylate 
therapj was given, producing some rehef of the 
joint pain During February and March the tem- 
perature ranged from 100“ to 103“, but remained 
normal after April 1945 

A chest film taken Feb 20, 1945, showed massive 
hilar nodes and accentuation of the bronchovascnlar 
markings The possibihties of a lymphoblastoma and 
of a primary tuberculous ademtis were considered 
By the end of February, the redness, swelhng, and 
tenderness of the pretibial areas began to subside, 
but the roentgen signs m the chest persisted The 
rash had completely disappeared by the end of 
March, but at this time further enlargement of the 
hilar areas was demonstrable roentgenologically, 
with a small amount of radiatmg, mottled infiltra- 
tion extending out from each hilus The possibihty 
of sarcoid was now suggested, but x-ra> examination 
of the hands and feet showed no evidence of bone 
involvement and there were no tj pical sarcoid skm 
lesions A chest film taken .April 14, 1945, showed 
diffuse miharj' and linear imolvcment of the pe- 
nphery of the lung fields with a shght regression m 
tlie size of the hilar and mediastmal nodes Con- 
siderable parenchjmal invohement was still pres- 
7o 




Figs 1—1 Successive films showmg pulmonary mvolvement m erythema nodosum 


ent on Ma> 12, 1945 Further examination on 
Julj 9 showed almost complete regression of the 
mediastinal and hdar node involvement with mim- 
mal residual parench 3 Tiial involvement 
Various laboratorj^ e x a min ations were performed, 
beginmng in February Twelve sputum examina- 
tions were negative for tubercle bacdh A hetero- 
phde antibody test and blood Kahn and skin tuber- 
cuhn tests were also negative. Cocadioidomj cosis 
was ehminated by several negative skin tests The 
sedimentation rate was elevated to 43 mm on Feb 
21, 1945, but remained normal after March The 
highest leukocyte count was 13,000 on Feb 21, with 


74 per cent pol 3 morphonuclears and 26 per cent 
lymphocytes The red count varied from 4, 170,000 
to 4,760,000 Unnalj ses were repeatedly negaUie. 
Electrocardiograms, in February, showed a relati'e 
increase in the P-R interval with the rate remaining 
constant and inverted T 3 ’s Electrocardiograma 
July showed the P-R mterval to be normal and tie 
T3’s to be upright 

As intimated above, the differential 
diagnosis m this case was rather invohctl 
Sihcosis, coccidioidomycosis, rheumatic 
fever, tuberculosis, lymphoblastoma, sar- 
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Figs 5 and 6 Later films of case shown in Figs 1-4, showmg regression of the lesions in the lungs 


coidosis, infectious mononucleosis, and 
erythema nodosum all entered mto con- 
sideration There has been observed an 
association of erythema nodosum with 
pnmary tuberculosis, acute cocadioidomy- 
cosis, and hemolytic streptococac infec- 
tion, presumably when cutaneous allergy 
to the products of these orgamsms is at a 
high level (2) Cases of erythema nodo- 
sum have been reported m connection ivith 
lodism, with sulfathiazole, and with other 
drug mtOMcations Holt and McIntosh 
have seen the condition m assoaation with 
chrome ulcerative cohtis in patients failing 
to react to tubercuhn or to streptococcic 
protem (2) 

Saute (3) mentions that sarcoid or 
srythema nodosum may produce a roent- 
gen appearance similar to tularemic pneu- 
moma The mvolvement may spread to 
the penphery of the lung and show mihary 
infiltrations resembhng mihary tubercu- 
losis, which, however, finally clear Sante 
further states that m the nodular stage of 
silicosis there is a similarity to sarcoid, 
erythema nodosum, vanous forms of my- 
cotic infection, and leukemia 

In View of the polyarthritis, electrocardi- 
ographic changes, and elevated sedimen- 
tation rate, all of which had disappeared 
ut the time of this report, though there 


was stdl residual fatigabdity, a diagnosis 
of rheumatic fever is most logical m the 
case here recorded The er3diiematous 
spots on the legs, which developed m Feb- 
ruary and subsequently turned piuple, and 
the enlarged hilar nodes and parenchymal 
involvement probably represent erythema 
nodosum with both skin and pulmonary 
changes on an etiologic background of 
rheumatic fever The absence of bone or 
skm changes charactenstic of sarcoidosis, 
the negative tubercuhn and coccidioido- 
myem skm tests, the negative heterophile 
antigen tests, and the clearing of the pul- 
monary fields and reduction in size of the 
hilar nodes all favor a diagnosis of erythema 
nodosum 

The accompanymg senes of x-ray filnr; 
illustrates the pulmonary changes through- 
out the observation penod 

2791 Kottingham Way 
Mcrcerville, N J 
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Versatile Erect Bucky for Private Office Radiograpliy 

With Descnption of Horizontal Bucky Table Mounted on Floor Track‘ 
GILBERT W HEUBLEIN, M D , D Sc (Med.) in Radiology 
Harfloid, Conn. 


A n erect Bucky, herewith descnbed, 
has been found flexible and efficient 
for pnvate office radiographic work It is 
particularly helpful in radiography of 
shoulders and fractured nbs and in skull, 
sinus, mastoid, and mandible examina- 
tions The eff^ectiveness of the Bucky is 
mcreased by providing the radiographic 
room with a table which moves on casters 
over a floor track Held m proper ahgn- 
ment by the track, this table is exactly 
centered with reference to the erect Bucky 
and the plate changer at opposite ends of 
the radiographic room The position of 
the Bucky in relation to the radiographic 
table and plate changer is shown sche- 
matically m Figure 1 
Firmly fixed to the floor and wall, the 
vertical Bucky stand is mounted on two 
steel upnght tubes which house a coimter- 
weight The Bucky is of the 14 X 17-m 
high-speed type and is mounted on two 
extension arms projectmg from the center 
casting This allows for 180° rotation, so 
that the bakehte face can be used as a table 
top for extremity exammations (Fig 6) 
The rotation mechamsm is controlled by a 
counterbalancmg coil spnng The vertical 
movmg mechamsm is mounted on large 
ball bearmgs and accurately counterbal- 
anced 

The erect umt is fitted with a special 
smus tunnel for non-Bucky work, allowing 
for two exposures on an 8 X 10-m cassette 
This IS shown m Figure 7 Our routme 
smus examination consists of the followmg 
projections, all of which are made m the 
upnght position after the manner sug- 
gested by Pendergrass (1) (a) Caldwell 
and Granger projection, (*) routme erect 
Waters position with mouth closed and 
Pine projection made m an exaggerated 
Waters position with open mouth, to pro- 


file the sphenoidal air cells , (c) stereoscopic 
postero-antenor obhque views of tie eti 
moidal capsules , (d) a smgle lateral film 
of the frontal smuses, as well as a special 
lateral view of the antra and sphenoidal 
smuses In certam instances it is idpfiil 
to procure an anteropostenor film in the 
erect posture with the head tilted to nght 
or left m order to demonstrate a shifbng 
flmd level We consider the erect posture 
extremely helpful m demonstratmg muco- 
celes and other types of mucosal thickening 
A cassette holder is available for long- 
distance cervical spme radiography Tie 
holder is fitted over the bakehte face of the 
umt, thus accommodatmg any sne of 
cassette up to and mcludmg a 14 X 17 
This can be regularly used for all non- 
Budcy techmcs with or without a Lyshohn 
gnd and with any degree of angulation re- 
quired 

The Bucky table is supported by heavy 
cast-iron legs, which provide both ngidity 
and stabihty The legs are furnished with 
large hard rubber, ball-bearmg casters 
The casters on the tube-stand side of the 
table are grooved m order to follow the 
floor track, which controls the longitudinm 
movement of the table The table is fitted 
with both a lockmg mechanism and mter- 
connectmg tube-stand lock 

The equipment descnbed above is useful 
m the followmg exammations 

(o) Ccmventtoiial study of the craniiun 
Erect positioning is often essential m on 
t amin g an accurate submentovertex pro 
jection, or Bowen-Hirtz view of the base o 
the skull, smce extension of the cervica 
spme is more readily accomplished m the 
upnght position Also m the antero- 
postenor projection of the foramen tneg' 
num, with the central ray directed from 
the hairline to the base of the skull (Towns 
projection), flexion of the cervical spme is 
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DHti?^!^ Floor plan of x-ray room shoumg relationship of horizontal table to erect TtnoWr *-i, i e 
can nght Note track for tube stand and single track for table. The the 

P^hed to either end of the room to allcnv for adequate workmg space at either erpSf ^ Bucky table 
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Versatile Erect Bucky for Pnvate Office Radiography 

With Descnphon of Horizontal Bucky Table Mounted on Floor Track* 
GILBERT W HEUBLEIN, M.D , D Sc (Med ) in Radiology 
Hartford, Conn. 


A n erect Bucky, herewith described, 
has been found flexible and efBaent 
for pnvate ofiice radiographic work It is 
particularly helpful in radiography of 
shoulders and fractured nbs and in skull, 
sinus, mastoid, and mandible e.\amma- 
tions The effectiveness of the Bucky is 
increased by providing the radiographic 
room with a table which moves on casters 
over a floor track Held in proper ahgn- 
ment by the track, this table is exactly 
centered with reference to the erect Bucky 
and the plate changer at opposite ends of 
the radiographic room The position of 
the Bucky m relation to the radiographic 
table and plate changer is shown sche- 
matically in Figure 1 
Firmly fi.\ed to the floor and wall, the 
vertical Bucky stand is mounted on two 
steel upnght tubes which house a counter- 
weight The Bucky is of the 14 X 17-m 
high-speed type and is mounted on two 
extension arms projectmg from the center 
castmg This allows for 180° rotation, so 
that the bakehte face can be used as a table 
top for extremity exammations (Fig 6) 
The rotation mechamsm is controlled by a 
counterbalanang coil sprmg The vertical 
movmg mechamsm is mounted on large 
ball bearmgs and accurately counterbal- 
anced 

The erect umt is fitted with a special 
smus tunnel for non-Bucky work, allowmg 
for two exposures on an S X 10-m cassette 
This IS shown m Figure 7 Our routme 
smus exammation consists of the followmg 
projections, all of which are made m the 
upnght position after the manner sug- 
gested by Pendergrass (1) (a) Caldwell 
and Granger projection, (b) routme erect 
Waters position with mouth closed and 
Pine projection made m an exaggerated 
Waters position with open mouth, to pro- 


file the sphenoidal air cells , (c) stereoscopic 
postero-antenor obhque views of the eth 
moidal capsules, (d) a single lateral film 
of the frontal smuses, as well as a special 
lateral view of the antra and sphenoidal 
smuses In certam instances it is helpful 
to procure an anteropostenor film in the 
erect posture with the head tilted to right 
or left m order to demonstrate a shifting 
flmd level We consider the erect posture 
extremely helpful m demonstrating muco- 
celes and other types of mucosal thickening 
A cassette holder is available for long- 
chstance cervical spme radiography The 
holder is fitted over the bakehte face of the 
umt, thus accommodatmg any sue of 
cassette up to and mcludmg a 14 X 17 
This can be regularly used for all non 
Bucky te chni cs with or without a Lysholm 
gnd and with any degree of angulation re- 
quired 

The Bucky table is supported by heavy 
cast-iron legs, which provide both ngidity 
and stabihty The legs are furnished with 
large hard rubber, ball-bearmg eastern 
The casters on the tube-stand side of the 
table are grooved m order to follow the 
floor track, which controls the longitudu^ 
movement of the table The table is fitt 
with both a lockmg mechanism and inter 
connectmg tube-stand lock 

The eqmpment described above is useful 
m the followmg exammations 

(a) Convmttoiial study of the craiitton 
Erect positiomng is often essential m o 
tairtmg an accurate submentovertex pro- 
jection, or Bowen-Hirtz view of the base o 
the skull, smee extension of the cervicm 
spme IS more readily accomphshed m the 
upnght position Also in the antero- 
postenor projection of the foramen mag- 
num, with the central ray directed frou* 
the hatrlme to the base of the skull (Towno 
projection), flexion of the cervical spine n 
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, 1 Floor pliin of x-ray room shoamg relationship of horizontal table to erect Bucky on the left and the 

on the right Note track for tube stand and smgle track for table. The horizontal Bucky table 
c^be p^hcd to either end of the room to allow for adequate workmg space at either erect Bucky or plate changer 
floor plan designed by Mr William Hogan, FraiiUm X-ray Company, Philadelphia Draumg by 
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Erect Bucky and Horizontal Bucky Table 
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Fig 6 (left) The erect Bucky may be used as a table top for radiography of extremities, as the elbow, hand 
or wnst The Bucky table is easily adjusted to the various levels necessitated by the size of the patient 
Fig 7 (nght) Waters projection on sinus tunnel with 8 X lO-mch film m place This device allows for two 
exposures on each film A nasal aperture is provided for the Caldwell projection Exposures are made 
through a cone ivith 2 1/4-mch aperture 


more easily accomplislied In lateral ex- 
aminations of the cranium, more exact 
evaluation of lesions of the hypophyseal 
fossa IS obtained by employing a shght tilt 
of the erect Bucky, angulatmg the Bucky 
face 10° from the perpendicular This is 
a most useful device for ob tainin g true 
lateral films of the skull m short-necked 
individuals 

(b) The temporomandibular articulations 
The techmc suggested by Pendergrass (2) 
IS used, employmg a 23° angle from the 
honzontal plane m the lateral projection 
and a 35° angle with the dun depressed m 
the anteroposterior duection Examina- 
bon of the mandible and mastoid au cells, 
including the Mayer projection, as de- 
scnbed by Danehus (3), and studies of 
the zygomatic arch are rendered easy 

(c) Routine and special sinus views {as 
indicated above) and particularly the optic 
foramina The erect posture is found 
especially useful m demonstrating the 
optic canals The dun is extended but 
slightly, in a mimmal Waters projection, 
and the head is rotated 45° to profile the 
desired canal 



Fig S Illustration showing relation of tube stand 
to plate changer with honzontal table moved to the 
opposite end of the room With joung chUdren hon- 
tver, the table often serves as a convenient platform 
whereby projections can be made m the erect position’ 
Hence, It IS often advisable to move the table dmcctlv 
to the base of the plate changer to act as a sunnort fer 
the patient * 
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{d) Various types of injuries, particularly 
nb and shoulder lesions, which may re- 
quire erect positioning m order to avoid 
pam, lateral transthoraac examination 
of the proximal humerus 

(e) Gasiro-mtestmal and gallbladder ex- 
aminations, and particularly as a means 
of obtammg clear and bnUiant lateral de- 
cubitus films of the abdomen A recent 
diagnosis of chrome mtussuscepfaon of the 
ileum was made possible by obt aining 
films m the above projection In se- 
lected cases the study of smus tracts and 
fistulae IS facilitated 

(/) Examination of arm, forearm, hand, 
wrist, and elbow, with the Bucky face used 
as a table top (Fig 6) 

This eqmpment has been m use ap- 
proximately SIX years and has required no 
special attention No mechamcal trouble 
of even a mmor nature has developed 
The accompanymg illustrations show the 
ease and flexibihty with which the device 


can be used It is difBcult to desenbe its 
performance m words It is gratifying that 
a number of radiologists have inspected 
the eqmpment and have commented on it 
with favor The techmaaiis working with 
it declare it has rendered esceptaonal 
service m all tyipes of radiography, but 
particularly m the studies described aboit 

Note Both the erect Buck}"^ and the honzontal 
movable table were designed, constructed, and m 
stalled for the author by Mr William Hogan, Prta 
dent of FrankJm X-ray Company, Philadelphu. 
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Unsuspected Pneumopentoneum^ 

CApr HAROLD A COLE, M C , A U S , and LT COL CLARENCE I BERNE, M C , A.U S 


r 


I N CASES OF suspected pneumopentoneum 
due to rupture of a hollow viscus, 
whether spontaneous or traumatic, up- 
- nght film s should be taken to demonstrate 
^ air beneath the diaphragm or, where the 
patient is too lU to sit upnght, an antero- 
postenor projection may be made m a 
lateral decubitus position, m which m- 
" stance the gas will collect beneath the 
- lateral abdommal wall (Fig 3) The per- 
centage of patients reported as showmg 
roentgen evidence of free gas m the peri- 
toneal cavity foUowmg rupture of a hollow 
viscus vanes, but the accepted average is 
75-80 per cent 

' In unsuspected cases where the routme 
scout supme abdommal view alone has 
^ been taken, Rigler has noted a valuable 
; roentgen sign demonstratmg the presence 
* of free gas m the pentoneal cavity This 
consists m the abihty to visualize the inner 
and outer walls of the bowel The lower 
density of gas wi thin the mtestme and the 
free extralummal gas surroundmg it wdl 
sharply dehneate ^e outer as weU as the 
inner wall, furmshmg a sign which, as 
stated by Rigler, is pathognomomc of 
pneumopentoneum This sign was ob- 
served m our case when we were still xm- 
aware of Rigler’s findmgs The case is 
presented because of the comparative 
roentgen studies and surgical management 


of discomfort due to the wounds about the buttocks, 
scrotum, and lower extremities The findmgs were 
as follows 

T emperature 98 8 ° F 
Head and Neck N egative 

Chest Few shaUow penetratmg wounds poste- 
riorly 

Lungs Clear to percussion and auscultation 
Heart No murmurs or arythmias 
Abdomen Fust reported as negative 
Back Numerous small penetratmg wounds 
Scrotum Large, dirty, drammg wound on pos- 
terior surface, 2 cm. m diameter 

Buttocks Covered with multiple wounds, rang- 
mg from 2 to 10 cm m diameter, and of varymg 
depth, with a duty greemsh discharge 
Rectal Examination No abnormal findmgs, 
Extremities Few small penetratmg wounds of 
both arms and forearms, with two drammg wounds 
about 1 cm m diameter on nght arm and forearm. 
Both thighs postenorly were covered with multiple 
penetratmg wounds of various sizes There were 
SIX large, duty, drammg wounds on the lateral siu- 
face of the nght thigh The right leg showed a 
2-cm drauung wound on the lateral surface of its 
lower thud and numerous small penetratmg wounds 
drammg pus The right foot was swollen and tender 
There was a large duty wound, 16 X 8 cm , exposmg 
muscles and tendons, on the lateral surface, also, a 
duty drammg wound, 2 cm m diameter, laterally, 
opposite the head of the fifth metatarsal An- 
other duty 2-cm woimd was present on the plantar 
surface. 

Immediately after admission and removal of 
casts the patient received a general fluoroscopic 
survey 

Roentgen Findings The soft tissues of the feet 
and legs, particularly the nght, were fiUed with small 
grenade fragments, typical of those from a Japanese 


grenade There was a commmuted compound frac- 
CASE REPORT jjjg right os calas and of the proximal por- 

A 2 1-year-old Amencan mfantrjman was wounded of the fifth metatarsal with the fragments dis- 

on June 15, 1944, by fragments from an explodmg placed mto the adjacent soft-tissue defect Scattered 
Japanese hand grenade throivnmto his foxhole The uietalhc fragments were identified throughout both 
patient had apparently been m a crouched position thighs and buttocks, a few about the back and chest, 
with his head down and was struck by the fragments, and also throughout the upper extremities Alany 
at close range, from behmd Operation the follow- fragments about the pelvis seemed to he withm the 
nig daj% in the forward area, consisted in debnde- true pelvic cavity, but none was identified elsewhere 
ment of wounds over the buttocks, thighs, and legs, withm the general abdommal cavity 
"ith application of casts The patient was then Because of the discomfort from the lesions over 
evacuated to our hospital, on June 17, about fift>- the buttocks, scrotum, and lower extremities pos- 
four hours after bemg wounded tenorly, the patient was fluoroscoped m a prone 

Upon admission, the patient was dehydrated and position With him lymg thus, a huge amount of 
to a state of exhaustion His chief complamts were tree air was seen beneath the diaphragm, surround- 
— ^ — mg and clearly defimng the liver and spleen, and 

* Accepted for publication in September 1945 displaang them caudaUy Because the surgeons 
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Figs 1 and 3 Conventional supine vie;\s showing sdhouetUng effect of free air on the p^vic colon InF'g^ 
small nregular radiolncent areas are also seen about the ascendmg colon 

Fig 3 Lateral decubitus view showing effect of free air on the ascending colon 

Fig d Film made one week later Thesilhouetting effect on the pelvic colon and small collections of air about 

the ascendmg colon have disappeared 


were not present, an abdominal film was taken — the 
conventional scout supme view (Figs 1 and 2) The 
pauaty of findings was so distmct in contrast to the 
marked pneumoperitoneum demonstrated on prone 
fluoroscopy that a decubitus view was also taken m 
order to have convmcmg evidence for the surgeons 
(Fig 3) It was presumed that the grenade frag- 
ments had perforated mtestmal coils withm the 
pelvis 

The white blood count was 15,000 with S3 per 
cent polymorphonuclears and 15 per cent l 3 mipho- 
cytes The red blood count was 2,410,000 Urm- 
alysis was negative 

Course The diagnosis of pneumoperitoneum fol- 
lowmg perforation of mtestmal cods, probably 
colomc, havmg been established, it was decided to 


treat the patient consem'atively He iias placed oa 
an Ochsner regime, mcludmg mtubation by a tidier 
Abbott tube and systemic sulfonamide therap) 
Transfusions of 500 c c of blood were gii en the nert 
two days, followed by dad} administration of 2o0 
c c of plasma and parenteral flmds 

The day after admission the abdomen was found 
to be tense, but without definite ngidit} , and ex 
quisitel} tender throughout, with marked rebound 
tenderness Peristalsis nas absent No masses 
were palpable There was questionable dullness m 
the flMes 

Peristalsis was observ ed withm fortj eight houi^i 
but the entire abdomen remamed tender, with 
rigidity m both lower quadrants Three da} s after 
admission, howei er, the patient showed considerable 



iprovement. The abdomen was softer and less 
nder Peristalsis was present, though faint The 
lurse was moderately febnle, the temperature 
achmg 102 4° F Part of the febrde reaction was 
msidered to be due to the wounds m the extremities 
a June 22, under pentothal anesthesia, the wounds 
the nght leg and foot were revised, with removal 
necrotic tissue The wound on the lateral sur- 
ce of the foot was extended and considerable pus 
leased. Hydrogen peroxide and vasehne gauze 
essmgs were apphed, and the right lower extremity 
is placed m a posterior molded sphnt The woimds 
the buttocks and scrotum were also cleansed and 
essed 

On the sixth day after admission, the abdomen 
as Soft, flat, and non-tender, and peristalsis was 
•esent The Mdler-Abbott tube was removed but 
as reinserted because of crampy abdominal pams 
id vomitmg At a later date a small amount of 
mum was admrmstered through the tube This 
lowed an imimpeded passage, with essentially nor- 
al motdity There was progressive improvement, 
ad on the tenth day the abdomen was normal to 
hysical examination The tube was clamped off, 
ad flmds by mouth were well tolerated There was 
ow only a mild febnle reaction Improvement 
intmued, and on July 11, 1944, about three weeks 
fter adimssion, the patient was evacuated He was 
febnle, eatmg weU, and free of abdommal symp- 
oms 

DISCUSSION 

A case of unsuspected pneumopento- 
Leum following perforation of intestinal 
oils by grenade fragments is presented 
'ure followed conservative therapy 
The uutial demonstration of pneumo- 
)entoneum was by prone fluoroscopy, m 
vhich instance abdommal compression had 
mrced the gas beneath the diaphragm, 
producmg an effect as stnkmg as that 
noted m Figure 3 

The instructive feature of this case is the 
companson of the silhouettmg effect of the 
free air on the pelvic colon m the conven- 


tional supme view (Fig 2) with that on the 
ascendmg colon m the lateral decubitus 
view (Fig 3) Also, if one studies the 
reg;ion of the ascendmg colon on the supme 
view (Fig 1), small irregular radiolucent 
areas are noted lateral to the colon beneath 
the lateral abdominal wall, not conformmg 
to any mtestinal pattern and representmg 
small collections of free gas dehneatmg the 
outer wall of the colon The inner wall is 
indistmct because of fecal matenal withm 
the lumen A film taken a week later (Fig 
4) shows disappearance of the sflhouettmg 
effect on the pelvic colon as weU as of the 
smaU coUections of air about the ascendmg 
portion 

CONCLUSIONS 

Because the supme view is used routmely 
in making scout films of the abdomen, 
proper mterpretation of the above radi- 
ological findmgs would permit the detec- 
tion of such an unsuspected pneumopen- 
toneum Further, m suggestive instances 
of sflhouettmg, a suspicion is provided and 
constitutes a basis for the takmg of the 
classical views Companson of Figures 1 
and 2 with Figure 3 reveals the relative 
magnitude of roentgen evidence of pneu- 
mopentoneum in the supine as compared 
with the decubitus view 

Los Angeles County Hospital 
Los Angeles 33, Calif 
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.AUS.udiMjHOBEiiro t. BOBEHISOH, «0, Mi 
HAVE PREVIOUSLY descnbed our 

mo- pantopaque, includ- ^ ^ myelograms In 

^ reaction and the com- ^ f studies were made of the 

p tive value of the medium m contrast subarachnoid system, mcludmg the 

mven°^^?^^ ^Preliminary notes were sSf Imnbosaml spme and 
^ven as to its absorbabihty m 65 of 300 cervical and dorsal regions 

c^es m which spmogramf were mafe f retention^mb- 

Observations were earned out at varvinir , investigations were limited to the 
intervals following the procedure with m lumbosacral spme Although 

the foUowmg results ’ cases show fixation after two to three 

innnffic fVi^« ^ 


— CU t>tu LU LllltT 

of Cases Absorpuon t u paitcu 

17 0 2 c c 7"“'' ^ ^ ^&cr amounts of the medium 

Jo 0 - 'p - retamed This has been demonstrated 

^ ora-iOcc i-u? fluoroscopically and m succesaie 

P - mo x-ray studies No deleterious symptoms 

oen genograms of the skull were taken signs have been noted in addition to the 
•±6 cases and 14 of these (29 per cent) already recorded (2) 

owed small amounts nf — .t Estimnfpc qc fr^ 


Absorption 
0 2cc 
0 4 c c 
0 5 c c 
0 03-1 0 c c 


Time 

1 mo 

2 mo 

3 mo 
4—12 mo 


^ -±0 cases and 14 of these (29 per cent) ™^gs already recorded (2) 

af pantopaque m the ^ ^^timates as to absorption were made b) 
T f measurmg the amount of oil remove^ 

fti * , ® appeared dealmg mth myelography Successiv 

absorption of pantopaque Mayfield ^teropostenor and lateral films of th 
t ) mentioned that when a few droplets ^ambosacral spme and skull were thei 
Were retamed, absorption took place m two compared to detemune the size of the re 
°iunths In 2 additional cases m ^'^nal pantopaque shadow, which wa; 
w 3 to 4 c c of oil remamed, none was stated m terms of cubic centimeters There 
present on exaxmnation six months later ^ tendency toward a relative decrease 

itamsey, French, and Stram (3) gave the density, as well as the size, of the 

average estimated absorption rate as 1 c c i^idual medium over varying periods of 
m one year time All exanimations were made by one 

Wyatt and Spurlmg (4) obtamed follow- a^^^iwer (W G P ), to minimize the pos- 
up roentgenograms of 6 patients from mne of error The foUowmg table shows 

o fifteen months after mjection They results, representmg an average of the 
found absorption to be more rapid durmg cases studied 

the first few months m cases with greater AbsorpUon Time 

oil retenPon The higher rate of absorp- 0 38 cc i mo 

don sometimes observed was beheved to « g ^ f Z 

be due to the nature of the contrast me- 0 6i c c 4 mo 

dium and the emulsifyng action of body II I H Zc 11% 

m°fites^of the observed For obvious reasons mcident to mihtaiy 

cn np o fi dorsal service, long-term follow-up mvestigabons 

SZ of WvfTr^nf^Tf With have not been possible except m ifolated 

“^^ces, as hsted m the followmg table 
raystuiiesofthesl^ Three cubic centimeters of pantopaque 

Two hundred and forty-seven foUow-up were mjected m all cases with the exce^on 
studies have be^ made at mtervak of one of an occasional cervical spmogram, for 
to twenty months after mjection of panto- which 6 c c were used 

■ Accepted for pubbcation m September 1945 
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Case 

Retention 

Absorption 

Tune 

1 

2 0 c c 

1 2 c c 

20 mo 

2 

0 3 c c 

0 05 c c 

12 mo 

3 

0 1 c c 

0 1 c c 

13 mo 

4 

0 6 c c 

0 4 c c 

12 mo 

Eleven cases showed complete 

absorp- 

tion m 

amounts up 

to 0 2 c c 

over a 


penod of twelve days to five montlis 
Wyatt and Spurfing (4) mention one case 
m wfiidi the contrast medium had entirely 
disappeared (0 5 c c ) m eleven months 
Further, m our senes, 32 cases were noted 
with 1 to 2 6 c c absorption in penods of 
one to five months In these patients, the 
greater part of the mjected od had been 
retamed 

Evtra-arachnoid mjection m no way 
hinders absorption Moreover, this proc- 
ess appears most rapid durmg the first 
three to four months after mjection 

Films of the skuU were available m 228 
cases Fifty-four (23 6 per cent) showed 
small amounts of pantopaque m the basal 
astems, most frequently m the astema 
chiasmatis, astema fossae laterahs cerebn, 
astema ambiens, and astema cerebello- 
medullans The oil was observed m the 
lateral and third ventncles m only 5 (2 2 
per cent) mstances No signs or symptoms 
were present other than the smgle memn- 
geal reaction m a pdot following aerobatics, 
previously recorded (2) Intracramal pan- 
topaque is more hkely to be found m those 
cases m which all the contrast medium is 
retamed This is not mvanable, how- 
ever, as one patient was seen with 0 1 c c 
remaimng m the lumbar subarachnoid 
space after mjection Four days later, 
films of the skuU showed the dmg to be in 


the astema chiasmatis Successive films 
have revealed absorption m the cerebral 
as well as the spmal subarachnoid sys- 
tem This process is usually slow, how- 
ever, as only small amounts are present 
Occasionally, also, when some pantopaque 
remams m the spmal canal, repeat x-rays 
show more withm the cramum than was 
noted on the imtial examination 


SUMMARY 

Notes have been presented on 247 cases 
m which foUow-up roentgen studies were 
made to determme absorbabihty of panto- 
paque foUowmg myelography, over vary- 
mg penods of tune Films of the skull were 
obtamed for 228 patients, 54 of these 
(23 6 per cent) showed small amounts of 
the contrast medium m the basal astems 
Only one bemgn memngeal reaction oc- 
curred foUowmg mtracramal progression 

Valley Forge General Hospital 
Phoeni-wille, Penna 
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"Supenor Pulmonary Sulcus Tumors" 

In 1924, Pancoast (4) described a syn- apical conditions manifesting only part of 
drome the outstanding features of which the symptom complex On the other hand, 
were an apical lung tumor, demonstrable he felt that the condition imght be over 
roentgenographically, referred nerve phe- looked because of mcomplete roentgenfr 
nomena in the upper extremity on the m- graphic studies, especially m cases in which 

xolved side, and cervical sympathetic pamm the shoulder was the dominant com 

paralysis suggesting a spinal cord tumor, plaint 

cervical nb, or vertebral neoplasm Four More than two decades have p 

cases were mcluded m Pancoast's ongmal smee Pancoast’s earlier report, and near y a 

report and a pleural ongm was assigned to decade and a half smee his suggestion 
the tumors, though he believed that a sinn- supenor pulmonary sulcus Rumors co 
lar chain of symptoms might accompany stitute a separate pathologic^ 
other new growths According to Moersch, the intervening years many obsen' 

Hinshaw, and Wilson (3) this same group recorded their findmgs m similar cas«, 

of findings had been desenbed in 1838 by a consequent clanfication of tlie su j 
Hare, m a contnbution m the London Jacox (2) m 1934 reported two 
Medical Gazette, but bttle attention had one of these, postmortem ^ 

been paid to that early report tabhshed a diagnosis of pnmaty 

In 1932, Pancoast (5) agam discussed of the pulmonary apex ansmg irom 
the subject, before the American Medical cosa of the bronchioles m tba are 
Association, adding four cases to his ong- 
inal senes He now discarded a pleural 
ongm for these tumors and suggested that 
they might anse from an embryonal epi- 
thehal rest He beheved that they could 
not be regarded as pnmary lung cancers 
and suggested the name “supenor pul 


cosa of the broncmoles m mat 
other, no pathologic studies were made DU 
the chmcal course was similar 
In 1936, Steiner and Francis (6) 
three cases, ivith postmortem j 

m two and biopsy exammation m c 
They beheved that their tumors ongm 
m the lung ChmeaHy they were 


and suggested tne name supenor pui- m ujc tvoe 

monary sulcus tumor’ ’ to designate what he represent a generally 


cancer, but the microscopic findings 
sponded to types of growth coouno y 
served m pnmary pulmonary neop 
Pancoast had considered failure to me 
tasize a charactenstic feature of e 
mor, but the expenence of later 


y 

regarded as a distmct pathologic entity 
Symptoms mcluded pam around the 
shoulder, extendmg down the inner side of 
the arm loss of power and wastmg of the 
muscles ’of the hand, and Horner’s syn- 
drome The roentgenogram disclosed a luui, Tn a case 

^moaratively small circumscnbed shadow is at vanance with his opimon in 
aoex together mth de- reported by Frost and Wolpaw (1), 
at the p ^^^^jjgpfoneormorenbsand proved histologically to be a 
struction o p ^ l^2astoma of the supenor mediastm ■ 

the adjacent lateral processes or secondary mvolvement of the 

one or more vertebrae^ syndrome upper lobe of the nght lung, the esopha^^. 

Pancoast cona diagnosis of the adjacent vertebral boches, and nbs 

an essential “ admit to the group pnmary lemon m this case was beheve 

new tumor ana am u ^gg 
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inse from the mfenor cervical sympathetic 
janghon Sterner and Franas also found 
metastases m two of their three patients, m 
*)ne to distant osseous structures and m one 
~o the regional lymph nodes and kidney 
1 Moersch, Hmshaw, and Wilson m 1940 
eviewed the cases seen at the Mayo dime 
n a ten-year period They encountered 
’ hirteen examples m which all the essential 
eatures were present and four additional 
ir ases m which Homer’s syndrome was ab- 
lent From these observations they were 
_:ed to beheve that Homer’s syndrome may 
^aot be present untd late m the course of the 
disease, that it may be a mamfestation of 
-^the degree of spread of the apical tumor, 
and not related to a specific neoplastic 
,jtype In rune of their cases distant metas- 
...tases were demonstrable 
^ The prognosis m apical lung tumors has 
jbeen almost unif ormly bad All oL Pan- 
coast’s ongmal patients received radio- 
therapy, but expenenced httle or no bene- 
. ifit In his second report he stated that 
'' these tumors resisted all efforts at irradia- 
bon, while surgical removal was obviously 
j impossible and was usually rapidly followed 
by a fatal ter min ation In one of the cases 
'■reported by Jacox, temporary rehef from 
pam, lasbng several months, followed ad- 
’ ’ mmistrabon of deep x-ray therapy The 
pam recurred, however, and chordotomy 
was required for its control Two of the 
^ cases reported by Sterner and Franas re- 
ceived deep x-ray therapy with httle rehef 


of symptoms and no regression of the tu- 
mors Moasch, Hmshaw, and Wdson re- 
ported that the great majority of them 
pabents were dead withm six months of 
mibal examme lOn 

Great credit is due Pancoast for the 
recogmbon of these tumors and the elab- 
oration of the symptom-complex which 
accompames them It is unfortunate that 
m no mstance did he have the benefit of 
postmortem exa min ation Autopsies m 
many of the cases reported later, by other 
authorities, disclosed primary tumors of 
the lung and mdicated that metastasis was 
of frequent occurrence It seems apparent 
that any tumor m the pulmonary apex 
which involves the cervical sympathebc 
nerves may produce this clinical syndrome 
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EDITORIAL 


“Superior Pulmonary Sulcus Tumors" 

In 1924, Pancoast (4) descnbed a syn- apical conditions manifesting only part d 
drome the outstanding features of which the symptom complex On the other liasd, 
were an apical lung tumor, demonstrable he felt that the condibon might be oier 
roentgenographicaUy, referred nerve phe- looked because of incomplete roentgens 
nomena in the upper extremity on the in- graphic studies, espeaally m cases in 'ib™ 
volved side, and cervical sympathetic pam in the shoulder was the dommantcom 
paralysis suggesting a spinal cord tumor, plamt 

cervical nb, or vertebral neoplasm Four More than two decades have pa^ 

cases were included in Pancoast’s original since Pancoast's earher report, and nea^ £ 

report and a pleural origin was assigned to decade and a half since his suggeshon 
the tumors, though he believed that a simi- supenor pulmonary sulcus tumors con 
lar cham of symptoms might accompany sdtute a separate pathological 
other new growths Accordmg to Moersch, the mtervemng years many observers 
Hinshaw, and Wilson (3) this same group recorded their findmgs m similar cases 
of findings had been descnbed m 1S3S by a consequent clanfication of iht s ] ^ 
Hare, in a contnbution m the London Jacox (2) m 1934 reported two ^ 
Medical Gazelle, but httle attention had one of these, postmortem 
been paid to that early report tabhshed a diagnosis of pnma^ 

In 1932, Pancoast (5) agam discussed of the pulmonary apex ansmg trom 
the subject, before the Amencan Medical cosa of the bronchioles m that area. 
Association, addmg four cases to his ong- other, no pathologic studies were 
mal senes He now discarded a pleural the chmcal course was similar 
ongin for these tumors and suggested that In 1936, Sterner and Fi^cis ( j 
they nught anse from an embryonal epi- three cases, with postmortem co ^ 
thehal rest He beheved that they could m two and biopsy examination m 
not be regarded as primary lung cancers They beheved that ° i 

and suggested the name "supenor pul- m the lung d type ' 

monary sulcus tumor” to designate what he represent a generally 
regarded as a distinct pathologic entity cancer, but the ol 

S^ptoms mcluded pam around the ^ponded to types ot y 

stolder, eatendmg dot™ the mner s.de of served P/nnao- potao.^ n t 


the chmcal course was simucu 
In 1936, Sterner and Francis (6) 
three cases, with postmortem 
m two and biopsy examination m the 


cancer, but the microscopic nnmugtp 
sponded to types of groivth commonly 
seiwed m primary pulmonary neop 
loss of power and wastmg of the Pancoast had considered 

of the hand, and Horner’s syn- tasme a eharactensdc 
^rnme The roentgenogram disclosed a mor, but the experience of later obs ^ 
^ n^rativelv small ciTCumscnbed shadow is at vanance mth his opimon In 

comparatively sm^ <^ ,vhi 

at the p riTittnf oneor more nbs and proved histologically to be a sympa 

stnicbonofpo^^ofone^^^^^^^^ blastema of the supenor mediastmui 

the adjacent P there was secondary involvement of 

Sw^SC^aJd L not adnnt to the group pnmao- leston m tins case was behev 
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Hospitals, Boston, Mass Meets monthly on third 
Fnday at Boston Medical Library 

HEW HAMPSHIRE 

New Hampshire Roentgen Society — Secretary-Treasurer, 
Aifaert C Johnston M D , Elhot Community Hospital, 
Heene 

NEW JERSEY 

Radiological Society of New Jersey — Secretary, W H 
Seward, M D , Orange Memorial Hospital, Orange 
Meetings at Atlantic City at time of State Medical 
Society and midwinter in Newark as called 

NEW YORK 

Associated Radiologists of New York, Inc — Secretary, 
William J Francis, M D , East Bockaway, L I 
Brooklyn Roentgen Ray Society — Secretary-Treasurer, 
Abraham H Levy, M D , 1354 Carroll St , BUyn 13 
Meets fourth Tuesday of every month, October to April 
Buffalo Radiological Society — Secretary-Treasurer, 

Mano C Gian, M D , 610 Niagara St , Buffalo 1 
Meetings second hlonday evening each month, Octo- 
ber to May, mclusrve 

Central New York Roentgen Society — Secretary-Treas- 
urer, Carlton F Potter, M D , 425 Waverly Ave., Syra- 
cuse 10 Meetings in January, May, and October 
Long Island Radiological Society — Secretary, Marcus 
Wiener, M D , 1430 Isth St , Brooklyn 19 Meetings 
fourth Thursday evemng each month at Kings County 
Medical Bldg 

New York Roentgen Society — Secretary, Wm Snow, 
M D , 941 Park Ave , New York 28 
Rochester Roentgen-Ray Society — Secretary, Murray P 
George, hi D , 260 Crittenden Blvd , Rochester 7 
Meets at Strong Memorial Hospital, third Monday, 
September through May 

NORTH CAROUHA 

Radiological Society of North Carolina — Secretary- 
Treasurer, Major I Fleming, M D , 404 Falls Road, 
Rock-y Mount Meets in May and October 

NORTH DAKOTA 

North Dakota Radiological Society — Secretary, Charles 
Heilman, M D , 1338 Second St , N . Fargo 

omo 

Ohio Radiological Society — Secretary, Henry Snow, 
hi D , 1061 Reibold Bldg , Dayton 2 Next meeting at 
annual meetmg of the Ohio State Medical Association 
Cleveland Radiological Society — Secretary-Treasurer, 
purroU C Dundon, M D , 11311 Shaker Blvd , Cleve- 
land 4 Meetings at 6 30 p ii on fourth Monday of 
each month from October to April, inclusive 
Radiological Society of the Academy of Medicine (Cin- 
cinnati Roentgenologists) — Secretary-Treasurer, Sam- 
uel Brown, M D , 707 Race St , Cincinnati 2 Meet- 
ings held third Tuesday of each month 

PENNSYLVANIA 

punijliania Radiological Society — Secretary-Treasurer, 
jamisM Converse, hi D ,410 Pine St , WiUiamsport 8 
hihdelphta Roentgen Ray Society — Secretary, Calvin 
hi D , Jefferson Hospital Philaddphia 7 
first Thursday of each month at 8 00 p ii , from 
^tober to May m Thomson HaU, 21 S 22d St 

Rcenlgen Society — Secretary-Treasurer, Les- 
^ '1 J Freedman M D 415 Highland Bldg , 


Pittsburgh 6 hleets second Wednesday of each 
month at 6 30 P IL, October to May, inclusive 

ROCKY MOUNTAIN STATES 
Rocky Mountain Radiological Society — Secretary, A M 
Popma, M D , 220 N First St , Boise, Idaho 

SOUTH CAROLINA 

South Carolina X-ray Society — Secretary-Treasurer, 
Robert B Taft, M D , 103 Rutledge Ave , Charleston 16 

TENNESSEE 

Memphis Roentgen Club — Chairmanship rotates 

monthly m alphabetical order Meetmgs second Tues- 
day of each month at University Center 
Tennessee Radiological Society — Secretary-Treasurer, 
J Marsh Frfa’e, M D , 707 WMnut St , Chattanooga 
Meets annually with State Medical Society m April 

TEXAS 

Daltas-Fori Worth Roentgen Study Club — Secretary, 
X. R Hyde, M D , Medi<^ Arts Bldg , Fort Worth 2 
Meetings on third Monday of each month, in Dallas in 
the odd months and m Fort Worth m the even months 
Texas Radiologtcal Society — Secretary-Treasurer, R 
P O’Bannon, M D , 650 Fifth Ave , Forth Worth 4 

UTAH 

Utah Stale Radiological Society — Secretary-Treasurer, 
M Lowry Allen, M D , Judge Bldg , Salt Lake City 1 
Meets third Wednesday, January, March, May, &p- 
tember, November 

VIRGIHIA 

Virginia Radiologtcal Society — Secretary, E Latan 
Flanagan, M D , 215 Medical Arts Bldg , Richmond 19 

WASHINGTON 

Washington Stale Radiological Society — Secretary-Treas- 
urer, Thomas Carhle, M D , 1116 Terry Ave., Seattle. 
Meetmgs fourth Monday of each month, October 
through May, at College Club, Seattle 

WISCONSIN 

Milwaukee Roentgen Ray Society — Secretary-Treasurer, 
C A H Fortier, M D , 231 W Wisconsm Ave , Mil- 
waukee 3 Meets monthly on second Monday at the 
University Club 

Radiological Section of the Wisconsin State Medical 
Society — Secretary, S R Beatty, M D , 1^ Hazel St, 
Oshkosh Two-day annual meetmg m May and one 
day m connection with annual meeting of State Iiledical 
Society m September 

University of Wuconsin Radiological Coherence — 
Meets first and thud Thursdays 4 to 5 p ii , &ptember 
to May, inclusive, Room 301, Service Memorial Insti- 
tute. 426 N Charter St, Madison 6 

CANADA 

Canadian Association of Radiologists — Honorary Secre- 
tary-Treasurer, J W McKay, M D , 1620 Cedar Ave . 
Montreal 

La Societe Canadtenite-Franiaise d' Elecirologte et de 
Radtologie Medicates — General Secretary, Ongfine Du- 
fresne, M D , Institut du Radium, Montreal Meets 
on third Saturday of each month 

CUBA 

Soctedad de Radiologia y Fisioterapia de Cuba — Offices 
m Hospital Mercedes, Havana Meets monthly 



RADIOLOGICAL SOCIETIES OF NORTH AMERICA 


Editor's Note — Will secretaries of societies please co- 
operate by sending infonnation to Howard P Doub, 
M D . Editor, Henry Ford Hospital, Detroit 2, Mich 

UNITED STATES 

Radiological Society of North America — Secretary, D S 
Childs, M D ,607 Medical Arts Bldg, Syracuse 2, NY 
American Roentgen Ray Society — Secretary, Harold 
Dabney Kerr, Kl D , Iowa City, Iowa 
American College of Radiology — Secretary, Mac F 
Cabal, 20 N Wacker Dr , Chicago 6, 111 
Section on Radiology, American Medical Association — 
Secretary, U V Portnianii, M D , Cleveland Clinic, 
Cleveland 6, Ohio 

AKKANSAS 


Illinois Radiological Society — Secrelary-Trmura, Till- 
ham DeHollander, M D , St Johns’ Hospital, S(»mj 
field Meetings quarterly by announceintnt 
Illinois Slate Medical Society, Section on Sndidtty- 
Secretary, Frank S Hussey, M D , 250 East Sipew 
St , Chicago 11 

INDIAHA 

The Indiana Roentgen Society Secretary-TmtsB, 
J A Campbell, il D , Indiana University HospiUB, 
IndianapohsT Annual meeting m May 


IOWA 

The Im.a X-ray aub— Secretary, Arthur W Ei^ 

M D . 326 Higley Budding, Cedar Rapuh 
• . f TiTpHiraj SoflCtT 


Arkansas Radiological Society — Secretary, Fred Hames, 
M D , Fine Bluff Meets every three months and 
annually at meeting of State Alcdical Society 

CALIFORNIA 

California Medical Issociation, Section on Radiology — 
Secretary, D R MacColl, M D , 2007 Wdshirc Blvd , 
Los Angeles 5 

Los Angeles Coitnly Medical Issoctalwn. Radiological 
Section — Secretary, Roy W Johnson, M D , 1-107 South 
Hope St , Los Angeles Iilects second Wednesday of 
each month at County Society Building 
Pacific Roentgen Society — Secretary, L Henry Garland, 
hi D , 450 Sutter St , Sail Francisco 8 Meets an- 
nually with Cahfomia Medical Association 
San Diego Roentgen Society — Secretary, R F Nicnaus, 
M D . 1831 Fourth Ave., San Diego, Calif Meets 
first Wednesday of each month 

San Francisco Radiological Society — Secretary, Jceeph 
Levitm, M D , 518 Sutter St , San Francisco 2 Meets 
monthly on the third Thursday at 7 45 p m , first six 
months of the year in Lane Hall, Stanford Uniyeraity 
Hospital, and second six months in Toland Hall, Uni- 
versity of California Hospital 

COLORADO 

Denver Radiological Club —Secretary, A I^ge Jackson, 
Tr M D , 304 Republic Bldg , Denver 2 Meetmgs 
third Friday of each month, Denver Athletic Club 


CONNECTICDT 

Connecticut State Medical Society Section on 
—Secretary, Max Chinan, M D , 242 TrumbuB St, 
Hartford 3 Meetings bimonthly, second Thursday 

FLORIDA 

Society -Secretary-Treasurer, 
, 333 West Mam St , S . Games- 


Flortda Radiologic^ 
Llaxey DeE, Jr , M D 
viUe. 


GEORGIA 


KENTDCKY 

Kentucky Radiological Society -^cretaryrmuj, 
Sydney E JohnsonTM D . 101 W Chestnut St, 
ville 

LOUISIANA 

Louisiana Radiological 
Johnson R Anderson, M D , North 
tanum, Shreveport Meets aonuaUy at sam 
State Medical Society - 

Orleans Parish Radiological Soc^‘y 
V Schlosser, MD. Cl^ty HmpitM of » 

New Orleans 13 Meets first Tuesday of each “ ^ 

Shreveport Radiological ^ 

Jones,M D , 2622 Greenwo^ Road M«D “ 
September to May, third Wednesday, 7 30 P-it 

MARYLAND 

Baltimore City Medical Society, Re 

Secretary. Charles N Davidson, M D , lOi wrs 
St , Baltimore 1 

MICHIGAN 


^ w^dtnlru’ical Society — Secretary-Treasurer, 

Georgia 473 pjehtree St., N E , At- 

K m November and at the annual meet- 
ly of State Medical Associatron 
ILLINOIS 

Chicago Roentg^ Ib""" M«tsWe 

January, February, March, and Ap 


Detroit X-ray and Radium Soc^y M«t 

E R Witwer, M D , Harper to HM. 

mgs first Thursday of each month 
at Wayne County Medical Society club roo 

MTtmESOTA 

Minnesota Radiological Society —SecrAa^ 

Strom, M D , Minneapolis General Hospiw. 
apohs 26 Meetings quarterly 

MISSOURI 

Radiological Society of Greater Ka^as City 

John W Walker, M D , 306 E l^^h St 
Mo Meetmgs last Fnday of C. 

St Louis Society of Radiologists— ^raan 

Ernst. M D . 100 Beaumont Medi^ jj 

fourth Wednesday of each month, Octooer m 

HEBRASEtA 

Nebraska Radiological Society --S^retaryM^^ 
Donald H Breit. M D University of ^ 

pital Omaha 5 Meeungs third Wedn^ 7 
month at 6 pai m either Omaha or Lincoln 

NEW ENGLAND 

New England Roentgen Ray Society-^ 
urer George Levene 
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not possible or practical m most surveys, but useful for 
investigation purposes only — S F T ] 

Sybney F Thomas, M D 

Roentgenological Aspects of Therapeutic Pneumo- 
ipentoneum m Pulmonary Tuberculosis Ernst A 
Schmidt Am J Roentgenol 54 375-383, October 
T945 

A review of the history, rationale, techmc, mdica- 
itions, contramdications, sequelae, and complications 
of pneumopentoneum therapy m pulmonary tuber- 
culosis IS given The author reports his observations 
on the roentgen aspects of this method in 61 cases and 0 
'representative examples are described mth illustrative 
1 roentgenograms The effects of pneumopentoneum 
iiihich can be observed roentgenologically are (1) 

I elevation of the diaphragm, which may reach 10 cm 
; or more, combmed with a corresponding hmitation of 
1 diaphragmatic mobihty, (2) dimmution of lung vol- 
. ume (which may amount to 15 to 35 per cent reduction 
' in chest capacity) combined with compression of cav- 
I dies, ‘crowding” of the bronchovascular markmgs, 
and corresponding changes in the appearance of tuber- 
culous lesions as well as of the heart and mediastinum, 
(3) separabon of the subphrenic viscera, espeaally the 
stomach, hver, and spleen, from the diaphragm, (4) 
disappearance of mtra-abdominal adhesions Of com- 
phcations, ascites is the most frequent roentgenologic 
finding L W PAtm M D 

Claasificabon of Non-Tuberculous Chest Diseases 
with Special Reference to So-Called Atypical Pneu- 
monia. Charles Rich Canad M A J S3 265-274, 
September 1945 

"The term atypical pneumonia, unless qualified, 
would be better discarded,” states the author It is not 
an enuty but covers a group of several diseases These, 
as well as all non-tuberculous chest diseases, have six 
underlying pnnciples 

1 Weahenmg of the bronchial tree by repeated ex- 
posures and mfecUons 

2 Vulnerability due to four structural faults (a) 
drainage against gravity, (6) response of the wall of 
the bronchial tree by swelUng and secretmg, thus add- 
ing to the stasis, (c) dependence on the ciliated mem- 
brane, which IS the first to be destroyed by secondary 
mfeebon, (d) rigid smus walk m which compression 
occurs when the ostia are closed off by inflammatory 
swelling 

3 Irreversibility of damage m a certain number of 
^ises For example, the ciliated membrane may be 
damaged and not completely restored Subsequent 
attaeVs hit the same weakened area and are more pro- 
longed Normally iion-pathogeiuc secondary bacteria 
may carry on the process This irreversibihtj explains 
prolongation, recurrences, and chrouicuy 

J^o’itumily (a) Conbmuty of Type Each cold 
flu may relight the same damaged area (6) Con- 
“"''I'm Continuous discharges occur after the 

Stn^ damaged the tissues (f) Continuity of 
f uifcctioii may spread betw een portions 

p tract, e g , sinusitis leadiug to a bronchitis (li) 
anwlial Coiitmmty If the patient has asthma or hay- 
c'^er iMk for a familial history of allergy 
J* Acquired allergy due to clirouic infectious 
will The author stales that healthy lungs 

not be attacked bj moderate infections unless the 


barriers above have been irreversibly damaged by 
prexnotis infections or altered by allergy Severe m- 
fections may possibly overwhelm the barners and pro- 
duce disease, but these are the true lobar pneumomas 

Using the above pnnciples as a basis, the author 
presents the foUowmg classification 

Acute Lung Diseases 

1 Lobar pneumoma 

2 Pneumococcal pneumonia, atypical (or abortive) 

3 Bronchopneumonia , 

(a) Respiratory allergy 

(b) Respiratory damage 

(c) Lung damage 

4 Virus pneumoma 

(a) Possible 

(b) Proved 
Chrome Lung Diseases 

1 Respiratory allergy and hypersensitivity 

(o) Upper Vasomotor rhinitis or perennial hay- 
fever, nasal polyposis 

(b) Lower Vasomotor or allergic bronchitis and 
asthmatic bronchitis 

2 Respiratory damage 

(a) Upper Sinusitis, recurrent or chrome 

(5) Lower Bronchitis, recurrent or chronic 

3 Lung damage 

(a) Silent 

(b) Lung damage bronchitis 

(c) Bronchiectasis 

Staxlbx H Macht M D 

Loeffler’s Syndrome (Transient Pulmonary Infiltra- 
tions with EosmophiUa) Report of a Case and a Re- 
view of the Available Literature H I Spector Dis 
of Chest 11 380-391, Septembcr-October 1945 

In 1932, Lbffler described a syndrome charactenzed 
by a mild group of symptoms low-grade fever, some 
cough with expectoration, some fatigue, occasionally a 
metalhc taste to the sputum, and not infrequently a 
mild pain in the chest, a paucity of physical signs, 
a blood eosinophiba varying from 10 to 60 per cent, and 
spontaneous bealmg wnthin two to three weeks Serial 
roentgen examinations of the chest reveal transient 
pulmonary infiltrations, unilateral or bilateral The 
course is usually benign, and the condition is often dis- 
covered accidentally or during routine examination 

The etiology is unknown Tuberculosis has been 
excluded The parasitic theory is plausible, since 
numerous cases have been reported, mainly in children, 
m w hich a blood eosinophilia and transient pulmonary 
infiltrations were accompanied by intestmal parasites 
The allergic theory must also receixe consideration, 
since allergic symptoms have on some occasions led to 
the discovery of the condition The seasonal incidence 
and epidemic form suggest an infectious agent, perhaps 
an atypical virus Such an infection would account for 
the pulmonary infiltration, and its absorption might 
elicit an eosinophiba 

Some authors regard the lung lesions as due to emboli, 
infarcts, localized bronchial asthma, or atelectasis 
They have also been attnbuted to a localizing allergic 
edema, and the name allergic pulmonary edema has 
been proposed for the disease Von Meyenburg (\Tr- 
chowsArch f path A.nat 309 258, 1942) maintained 
that the transient infiltrations represent an eosmo- 
phihc pneumonia, lus findmgs are based on inalcnal 
from four accidental dcatlis 
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THE HEAB AND NECK 

of the Pneumatic Cells 
of the Temporal Bone Max Ungtr Am J Roent- 
genol 54. 3S4-3S8. October 1945 ■' ‘ 

Wth conventional roentgenography, the extent and 
chi^cter of pncumatization of the mastoid process can 
be dctemimed only partially In order to obtain more 
preoperative information, the author has devised a 
method for the introduction of an aqueous solution of a 
radiopaque salt into the pneumatic cells It can be 
used only uliere there is a perforated tympanic mem- 
brane, a mastoid fistula, or both It requires a careful 
uashmg out of the cells by saline solution mth the aid 
of a pneumatic otoscope and gravity, since the presence 
ot PM, swollen mucous inembraiie, and polyps uiU 
interfere uith the results The entire procedure 
takes about thirty to forty nimutes, but the author be- 
lieves the information obtained from the subsequent 
roentgenograms makes the effort u orth n hilc 

L \V P\UL, M D 

Endolumbar Pneumoencephalography, Simphfied 
(A Note on Its Advantages) Joseph H Globus and 
John L Simon J Xerv 3. Meat Dis 102 412-415 
October 1945 ’ 

In the simplified method of endolumbar pneumo- 
encephalography described in this paper, the air is in- 
troduced ivith the patient lying in his bed, the head of 
which IS raised on shock blocks The authors have 
found that this simplified procedure is more comlortable 
lor the patient, easier for the examiner, and equally if 
not more sausfactory from the point of view of results 
Tivo illustrative pneumoencepholograras are mcluded 
Stonev F Thoiias, M D 


Measurement of Relative Exophthalmos by Roent- 
genography Benjamin Fnedman U S Nav M Bulk 
45 482—487, September 1945 

The author describes a method for measurmg rela- 
tive exophthalmos with x-rays He uses special contact 
lenses equipped inth a central lead dot These lenses 
are placed over the eyes whde the paUent is lymg supme 
on the x-ray table A pair of obstetrical calipers sup 
ported by blocks is used to mamtam the head m the 
correct position so that the mid-sagittal plane is ex- 
actly perpendicular to the center line of the table As 
a further aid m positioning, a pair of small uprights is 
placed on opposite sides of the table with a string draivn 
tightly between them over which one may sight to 
hne up the patient exactly The distance from the tip 
of the chm to the table top is measured and recorded 
so that, u hen the ex .umation is repeated, the position 
of the patient can be dupheated exactly The central 
ray of the tube is directed from the foot end of the 
table at a 35-degree angle through the orbits to the film 
placed at a level above the patient’s head 

On the finished radiograph, the lead dot ovcrljing 
the exophthalmic eye iviU be projected at a higher level 
than that over the normal eye. It may also be dis- 
placed laterally or medially Because of the amount of 
distortion, the measured displacement represents a 
magmficaUon of four to one, so that a 2-mm displace- 
ment m comparison to the opposite eye represents 


about 0 6 mm of exophthalmos. This method theit 
fore is qmte prease It does not nieastuie the eiart 
amount of exophthalmos, but it does gne the rehtin 
degree 

The diagrams included ivith the article sre br ncii 
explanatory than any verbal desenpboa of the metiol 
Ber-varp S KALAVjm, 11 D 

Entrapment of Banum Paste la the Pinfona Smsiti 
A Sign of Paralysis of the Glossopharyngeal Sun. P 
Marquis J deradiol etd’ilectiol 26 47-iS,lM41 

Paralysis of the glossopharyngeal nerve, itbci s 
rarely seen by itself, is manifested by the foBoog 
triad of symptoms non painful dysphagia, fipho- 
ment touard the affected side of the posterior sail d 
the pharyn.\ during attacks of nausea, dishateict d 
taste localized to the base of the tongue. A &tine 
tivc radiologic sign described by Calvet, andtnomibr 
his name, consists in entrapment of banum m thepn- 
form sinus 

In a normal subject, at the moment of sual!o»o!i 
the contraction of the supenor coustnetors of lie 
pharynx, and, more especially, the shortening d tie 
pharynx and the ascent of thelarynxdue to thephaijo- 
gopalatinus and the stylopharyngeus muscles, acedu 
ate the bolus on its way to the esophagus In paralyai 
of the glossopharyngeal nerve, this movement is ai- 
sent, or is faulty, and one sees the banum pounngovtr 
the base of the tongue, arrested in part at the vaUe 
culae, then pocketed in the pinfonn sums. If 
paralysis is confined to one side, the sign is confcpooo’ 
mgly unilateral, if paralysis is bilateral, the sign u 

bilateral The author adds that the siga is not posmvt 

m pseudobulbar paralysis, but is an early mamfeits 
tion in a true bulbar paralysis 

Pbrcv j Dblaxo 
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THE CHEST 

Evaluation of the Comparabve Efficiency of Venous 
Methods of Mass Radiography Charles F Behreift 
Herman E HiUeboe, Harold F A Long, and J 
shalmy U S Xav M Bull 45 635-540. October 19to 
This article goes mto the vanable factors m condao 
ing a survey bnnging out the methods of handhng 
comparative study mth speaal reference to (f) ® 
ter-mdividual” vanations m readmg the 

(2) mter -individuaj” vanations for each of the techaxs 

under mvestigation— as 35-mra , 70-mm , and 'I_^ ^ 
mch stereoscopic celluloid films and 14 X 
paper films, compared mth 14 X 17-mch celluloid^ 
as a control (3) intra-mdmdual’ variations m 
mg the standard, (4) individual scores for each tew 
me for each reader (5) inter-individuar' vanations 
of the scores of different readers 

' It IS apparent from the foregomg " say the auth* 
’’that the definitive analysis mvolved m a compamu 
study of various technics of mass radiography 
many dilficult and elaborate operations ” (The 
problem is obviously self limited by the skills of the see 
called readers m other uords, the value of a surwl 
is only as good as the individual men conducting 
reducing it to a statistical study is difficult at best ^ 
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not possible or practical m most surveys, but useful for 
■nvestigabou purposes only — S F T ] 

SsTiNEY F Thomas, j\I D 

Roentgenological Aspects of Therapeutic Pneumo- 
lentonetun m Pulmonary Tuberculosis Ernst A 
ichmidt Am J Roentgenol 54 375-383, October 
945 

A review of the history, rationale, technic, indica- 
lons, contraindications, sequelae, and comphcabons 
if pneumoperitoneum therapy in pulmonary tuber- 
lulosis is given The author reports his observations 
in the roentgen aspects of this method in Cl cases and 6 
epresentative examples are descnbed with illustrative 
oentgenograms The effects of pneumopentoneum 
ivhich can be observed roentgenologically are (1) 
devation of the diaphragm, which may reach 10 cm 
3r more, combmed with a correspiondmg hraitation of 
diaphragmatic mobility, (2) dirmnution of lung vol- 
arae (which may amount to 15 to 35 per cent reduction 
in chest capacity) combmed inth compression of cav- 
ities, ‘ crowdmg" of the brouchovascular markings, 
and correspondmg changes m the appearance of tuber- 
culous lesions as well as of the heart and mediastinum, 
[3) separation of the subphremc viscera, especially the 
stomach, Uver, and spleen, from the diaphragm, (4) 
disappearance of mtra-ahdominal adhesions Of com- 
phcations, ascites is the most frequent roentgenologic 
finding L W Paul, AI D 

Classiflcabon of Non-Tuberculous Chest Diseases 
with Special Reference to So-Called Atypical Pneu- 
moida. Charles Rich Canad M A J S3 265-274, 
September 1945 

“The term atypical pneumoma, unless quahfied. 
Would be better discarded,” states the author It is not 
an entity but covers a group of several diseases These, 
as well as all non-tuberculous chest diseases, have so. 
underlying principles 

1 Weakenmg of the bronchial tree by repeated ex- 
posures and infections 

2 Vulnerabibty due to four structural faults (a) 
drainage against gravity, (6) response of the wall of 
the bronchial tree by swelbng and secreting thus add- 
ing to the stasis, (c) dependence on the cihatcd mem- 
brane, which IS the first to be destroyed by secondary 
infection, (d) rigid smus walls m which compression 
occurs when the ostia are closed off bj mflamraatory 
swelling 

3 Irreversibility of damage ra a certain number of 

For example, the ciliated membrane may be 
damaged and not completely restored Subsequent 
attacks hit the same weakened area and are more pro- 
longed Normally non-pathogemc secondary bacteria 
nmy carry on the process This irreversibility explains 
prolongation, recurrences, and chromcity 
^ , Continuity (o) Continuity of Type Each cold 
flu ’ may relight the same damaged area (A) Con- 
•'"I'm *’* Time Continuous discharges occur after the 
com has damaged the tissues (r) Continuity of 
uucturc The infection may' spread between portions 
° the tract, e g , sinusitis leading to a bronchitis (d) 
annual Continuity If the patient has asthma or bay- 
cver ImV. for a famihal histoo of allergy 

Acquired allergy due to chronic infections 
Will The author states that healthy lungs 

wot be attacked by moderate infectious unless the 


barriers above have been irreversibly damaged by 
previous infectious or altered by allergy Severe in- 
fections may possibly overwhelm the barriers and pro- 
duce disease, but these are the true lobar pneumonias 

Usmg the above principles as a basis, the author 
presents the following classification 

Acute Lung Diseases 

1 Lobar pneumoma 

2 Pneumococcal pneumonia, atypical (or abortive) 

3 Bronchopneumoma , 

(o) Respiratory allergy 

(b) Respiratory damage 

(c) Lung damage 

4 Virus pneumonia 

(a) Possible 

(b) Proved 
Chrome Lung Diseases 

1 Respiratory allergy and hypersensitivity 

(а) Upper Vasomotor rhinitis or perennial hay- 

fever, nasal polyposis 

(б) Lower Vasomotor or allergic bronchitis and 

asthmatic bronchitis 

2 Respiratory damage 

(a) Upper Sinusitis, recurrent or chronic 

(b) Lower Bronchitis, recurrent or chronic 

3 Lung damage 

(a) Silent 

(5) Lung damage bronchitis 

(c) Bronchiectasis 

Stan LEX H Mackt M D 

Loeffiler’s Syndrome (Transient Pulmonary Infiltra- 
tions with Eosmophilia) Report of a Case and a Re- 
view of the Available Literature H I Spector Dis 
of Chest II 380-391, Septembcr-October 1945 

In 1932, LOffler descnbed a syndrome characterized 
by a mild group of symptoms low-grade fever, some 
cough with expectoration, some fatigue, occasionally a 
metallic taste to the sputum, and not infrequently a 
mild pain in the chest, a paucity of physical signs, 
a blood eosinophiha varymg from 10 to 60 per cent, and 
spontaneous healing within two to three weeks Serial 
roentgen examinations of the chest reveal transient 
pulmonary infiltrations, unilateral or bdateral The 
course is usually bemgn, and the condition is often dis- 
covered accidentally or during routine examination 

The etiology is unknown Tuberculosis has been 
excluded The parasitic theory is plausible, since 
uumerous cases have been reported mainly m chddren, 
in which a blood eosmophdia and transient pulmonary 
infiltrations were accompanied by intestmal parasites 
The allergic theory must also receive consideration, 
since allergic s> mptoms have on some occasions led to 
the discovery of tlie condition The seasonal madence 
and epidemic form suggest on mfectious agent, perhaps 
an atypical virus Such an infection would account for 
the pulmonary infiltration, and its absorption might 
chcit an eosmophilia 

Some authors regard the lung lesions as due to emboli, 
infarcts, localized bronchial asthma, or atelectasis 
They have also been attnbuted to a localumg allergic 
edema, and the name allergic pulmonary edema has 
been proposed for the disease Voii Mejenburg (ITr- 
cUows Arch f path Aiiat 309 258, 1942) mainumed 
that the transient lufiltrations represent an eosino- 
philic pneumonia, his findmgs are based on material 
from four accidental deaths 
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In the author's case there nas an unquestionable 
allergic background Henry K Taylor, M D 


Eosmophihc Lung (Tropical Eosinophilm) Phihp J 
Hodcs and Francis C Wood Am J M Sc 210 38S- 
295, September 1945 

Cosinophilic lung is characterized by fever, cough, 
asthma, bronchopulmonary changes demonstrable on 
the roentgen film, and eosinophilia The disease, com- 
mon m India, has been known to develop m Europeans, 
and may involve American troops returning from the 
Orient 

Nothing definite is knonn concerning the etiology of 
this disease Weiiigarten (Lancet 1 103, 1943) has 
never seen a case in a person who has alnays lived m a 
dry climate All of his patients lived near tlie sea 
The asthmatic manifestations and the cosmophiha 
suggest an allergic factor There is no seasonal inci- 
dence, nor do race, age, diet, alcohol, or social status 
stem significant 

The disease commonly begins « ith lassitude, anorexia 
and slight fuver, nhich may rise to 101° m the evening 
Duniig the second neck, a dry hacking cough, uhich is 
worse at night, usually develops The cough becomes 
more severe as tune goes on Many of the patients 
have symptoms of asthmatic bronchitis Indeed, the 
disease may start with an asthmatic attack The 
patients who suffer nocturnal distress frequently ore 
comfortable durmg the day After several weeks the 


tasized to the thora.\ (including the lung parenchynn, 
pleura, and mediastinum) The inadeact of thoraac 
metastases for each of the tumor types iras appran- 
mat cly the same 3 I per cent for the epithdiomas and 
3 7 per cent for the lymphosarcomas Local eitei- 
sion, at least to some degree, occurred in all cases, aad 
in all except 2 (both epithehomas) there was lymph 
node mvolvement As to whether the route of dhseiw- 
iiatioii was by the blood stream or the lymphatics, Ihc 
author wisely offers only conjecture m each case. 

The average interval between the discoiery of 
metastases and death averaged eight and a half moathi 
The physical signs and symptoms appearing mth the 
metastases are discussed, and the radiologic mamfesu 
tions are desenbed and ilfustrated by reproductons of 
films A frequent form was the raultipJe nodular tjte 
familiar in many metastatic processes, for irhici Ihe 
r rench ha ve a very descnpbve term, lidiir de Wlni. 
Large smgle metastatic lesions are also shoira, or 
cular or oval m form, which in the anteropostenof 
might well suggest a primary growth, even a hauga 
tumor, as a teratoma, or one well walled off, as a neuO' 
blastoma Pleural effusions, mihary lymphogenous 
dissemination, and hilar node dusters are frequeody 
evident. 

Among other points, the author emphasizes Iht 
frequency of chmcally latent metastases demonstiable 
roentgenographicaJJy and the fact that metastasis may 
occur folloiving apparent cure of the primary neopl^ 
Percy J Delaxo, JLD 


fever subsides, weakness gradually disappears, and there 
is no further loss lu weight The bronchopulmonary 
symptoms usually fiersist and become chronic if treat- 
ment IS not instituted 

Physical e.\ammation reveals slight hyperresonance 
and sibilant and sonorous as well as occasional crepi- 
tant rales During the febnlc penod, the spleen is 
moderately enlarged in one half of the cases The 
most stnkmg feature is the massive eosinophilia, which 
may constitute as much as 93 per cent of a high white 
cell count 

Roentgenograms made at the end of the second w eek 
show bilateral pulmonary raotthng, consisting of le- 
sions w hich vary from 2 to 5 ram m diameter and have 
a dense center and an lU-defined blurred penphery 
These are not pathognoraomc This stage rarely lasts 
more than four weeks Thereafter the lesions regress, 
leaving only prominent hilar and truncal markings 
One may see chnical findmgs without roentgen findings, 
or roentgen findings without clinical signs The disease 
may be related to LfifiSer’s pneumonia 

Treatment is by intravenous neoarsphenomine every 
fourth day for six injections 

Two cases are described m detail 


Tiunour-Simulatiiig Intrathoraeie Heterofopu ^ 
Bone Marrow Enk Ast-Upmark Acta radio! 20- 
425-440, Aug 31 , 1945 (In English ) 

Massive deposits of heterotopic bone marrow 
ulatmg tumor groivth have been observed occasiommy 
in the retropentoneal space, m some few insMcts » 
the thoracic cavity, and once withm the enuua) cav^ 
The author reports a case of mtrathoracic loahza 
His patient was a 70-year-ofd female with a 
anemia for thirty-sii years and epigastric pain an 
creasing jaundice for seven years The ^ 

sented the picture of hemoljdic jaundice, wi 
enlarged spleen and a somewhat hyperptobr 
marrow Roentgenographic examinabon of the 
revealed an ejhptical shadow 4 5 X 7 cm jus o 
right of the seventh, eighth, and mnth thoraac 
brae There was no apparent mvolvement , 
vertebrae or nbs The skull and pelvic bones 
areas of decreased density The remauung ^ 
examination was negative. Because of “51017 
hemolytic jaundice, the mass was considered to re^ 
sent heterotopic bone marrow The diagnosis, ^ 
four years before the death of the patient, is sal 


Benjamn Coelsman, M D 


ContribuUon to the Study of Intrathoraeie Metas- 
tases m Cancer of the Pharynx. Guy Morin J de 
radiol etd’dlectrol 26 117-124,1944-46 

This study is based upon a senes of 1,334 patients 
with pnmary neoplasms of the pharynx (hj^ophi^, 
Xnopbarynx, and oropharyM) treated at the CW 
p^Lbon, by Coutard and Baclesse, between 1920 
Ld 1938 PathologicaUy, the tumors w^e of t^ 
™%itheliomas and lymph^comas, th® epito- 

s «*“■ 

to 1 Of the entme senes 43, or a - per , 


the first to be established antemortem j-rabif 

At necropsy the spleen was found to be oinsi 
enlarged, and the malpighian corpuscles were ouw“ 
to identify In the thoracic cavity ivere tim ^ 
paravertebral masses closely adherent to the 
column These were soft, with a rather even 
and bJmsh-red m color Microscopically, this 
was similar to hyperacbve bone marrow 

Eight cases from the bterature with similar 
mortem findmgs are reviewed The author concln 
that m the presence of hemolyUc jaundice with an ^ 
trathoraac paravertebral tumor, the posslbihty 
heterotopic bone marrow should be considered 

J H Weiss, hf ^ 
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Atnal Septal Defect Studies of Hemodjmamica 
)y the Technique of Right Heart Catheterization 
Smmett S Brannon, H Stephen Weens, and James V 
yarren Am J M Sc 210 480-491, October 19-15 
In normal subjects, the oxygen content of the nght 
itnal blood has been found, by means of nght heart 
athetenzation, to be somewhere between that of the 
upenor and infenor vena cava, smce the atnal blood 
; a mixture of the blood from these two vessels In 
ases of atnal septal defect, the oxygen content of the 
ight atnal blood is higher than that of the venae cavae, 
onfirming a left-nght shunt 
By means of the catheter, blood samples for analysis 
rere obtamed from the nght atnum, the infenor and 
upenor vena cava, and, in one case m which the cathe- 
er shpped through the mteratnal septal defect, from 
he left atnum The position of the opaque catheter 
vas always checked by means of fluoroscopy Artenal 
)lood was obtamed from the femoral artery Direct 
ilood pressure readmgs were made, oxygen consump- 
;ion was determmed, and the cardiac output calculated 
Jp to the time of the report the authors had performed 
120 catheterizations without untoward mcident. 

Of 4 adults with atnal septal defects, one demed 
ymptoms referable to the cardiovascular system, 
ill had signs of cardiac enlargement Three had symp- 
;oms of congestive failure on admission In all a 
nurmur was heard along the left border of the sternum 
tom the 2nd to the 6th intercostal space la aU, the 
luhnonic second sound ivas accentuated All showed 
ividence of nght axis deviation on electrocardiographic 
tracmgs 

The common, but not characteristic, roentgenologic 
features ivere marked dilatation and mcreased pulsaboa 
if the pulmonary artery, shortening of the aortic knob, 
md enlargement of the nght heart chambers The 
lieart m atnal septal defect is usually larger than m pat- 
Uit ductus artenosus, but the differentiation depends 
largely on the history and the physical signs The 
size of the heart m each of the cases which are pre- 
sented by the authors decreased ivith treatment of 
congestive failure The mteratnal shunt is only oc- 
casionally demonstrated angiocardiographically, and 
then with difficulty and not unequivocally The 
tcchmc of nght heart catheterization has permitted 
the exclusion of the diagnosis of atnal septal defect in 
eases shoivmg hypertrophy of the nght ventncle and 
prominence of the pulmonary artery due to other 
causes 

In 4 patients m whom tliere was clinical evidence of 
atnal septal defect, the average oxygen content of the 
nght atnal blood was higher than that in the supenor 
or inferior vena cava Although the mtra-atnal pres- 
sures oa the two sides of the heart do not differ greatly, 
the nght is pumpmg at least twice as much as the left 
A satisfactory explanation for the left-nght shunt 
has not been offered It has been suggested that this 
maj occur because of the relative ccphalad position of 
the left atnum os compared with the nght There 
aas no change m the oxygen concentration in the atnal 
lood when the patient was studied in the head-down 
position 

In one patient evideiicc indicated that a difficulty 
m oxygenatmg blood rather than the shunt was pro- 
uuug symptoms It has been noted previously that 

erotic changes and thrombosis of the pulmonary 
essels may complicate an atnal septal defect 

Benjamin Coplbman, M D 


Calcificatioa in the Ductus Arteriosus Arthur E 
Childe and Eleanor R Mackenzie Am J Roentgenol 
54 370-374, October 1945 

Postmortem examination of a mne-month old infant 
revealed a calcified area ivithm the remnants of the 
ductus arteriosus sufficiently extensive to be readily 
demonstrated in a roentgenogram of the specimen No 
chest films had been made pnor to death Smce this 
occurrence, the authors have studied 3 other cases m 
which roentgen exammation of the chests of hving m- 
faats have shown calcified shadoivs corresponding m 
position to the ductus artenosus The calcified 
shadows have been small, hnear or crescentic m shape, 
and ha-ve required roentgenograms ivith sharp detail 
for thejr visualization In only one case could the 
shadow be observed on roentgenoscopy and then it was 
seen to pulsate with the heart and vascular shadows 
In none of the cases was there any evidence of cardio- 
vascular abnormahty The condition does not ap- 
pear to have any clinical significance but needs to be 
differentiated from tuberculous calcifications Cal- 
cification has not been observed by the authors in any 
of their 18 cases of patent ductus artenosus which 
have been operated upon L W PAtm, M D 


THE DIGESTIVE SYSTEM 

Abnormal Esophageal Communications Their 
Types, Diagnosis, and Therapy Osier A Abbott 
J Thoracic Surg 14 382-392, October 1945 
In this discussion of abnormal esophageal communi- 
cations, only acquired fistulas are included Their 
causes m order of importance are caranoma, inflam- 
matory diseases, and trauma Syphilis, tuberculosis, 
and empyema of the pleural cavity are the commonest 
inflammatory lesions The most usual site for the 
fistula IS from the esophagus into the trachea or bronchi 
Other routes are to the skm, pleural cavity, and pen- 
cardial cavity and mediastmum 
The hterature is reviewed and 23 additional cases 
are reported, m 6 of which the fistula was successfully 
closed There have been 15 successfully treated cases 
reported by others 

The occurrence of paroxysms of coughing on eating, 
particularly on taking fluids, is the most dramatic and 
suggestive symptom The diagnostic measure of 
greatest value is x ray demonstration of the fistula, 
preferably with iodized off rather than banum, to pre- 
vent irritation of the lung Injection of methylene 
blue followed by bronchoscopy or demonstration of the 
dye elsewhere is also a valuable procedure 
The fundamentals of therapy are mamtcnance of 
nutrition and good dramage Although this is a 
senous condition, it should not be looked upon as 
hopeless Harold O Peterson’, M D 

Cardio-Esophageal Relaxation. Moms Berk Gas- 
troenterology 5 290-29S, October 1945 
Cardio-csophageal relaxation, or insufficiency of the 
cardia, is an abnormality of unknown etiology m which 
the gastric contents regurgitate passively into the 
esophagus tlirough a patulous cardiac sphincter The 
chief symptoms are epigastric distress and a lumpy 
sensation at the lower sternum In the majority of 
cases insufficiency of the cardia is associated with 
other diseases in or outside of the gastro-mtestmal 
tract Its chief importance hes in the fact that it 
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In the autlior’s case there nas an unquesUonaWe 
allergic background Henry K. Taylor, M D 
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Eosiaoph^c Lung (Tropical Eosmophiha) Ph.hp T 

Eosinophilic lung is charactcrucd by fever, cough, 
Mthma, bronchopuhnonaiy changes demonstrable on 
T eosinophilia The disease, com- 

mon in India, has been known to develop in Europeans 
OriLi™^^ “'volve American troops returning from the 

Kothmg definite is known concerning the etiology of 
this disease Wemgarten (Lancet I 103, 1£W3) has 
never seen a case in a person who has alnays lued in a 
d^ chinate All of his patients lived near the sea 
Ihe asthmatic niamfLstations and the eosinophilia 
suggest an aUcrgic factor There is no seasonal inci- 
dcnce, nor do race, age, diet, alcohol, or social status 
seem significant 

pie disease commonly begins iiith lassitude, anorexia 
mid slight feier, which ma> rise to 101“ lu the evening 
Durmg the second week, a dry hackmg cough, which is 
worse at night, usually develops The cough becomes 
more severe as time goes on Many of the paUents 
have symptoms of asthmatic bronchitis Indeed, the 
disease may start with an asthmatic attack The 
patients who suffer uoctumaj distress frequently are 
comfortable during the day After several weeks the 
fever subsides, w eakness gradually disappears, and there 
IS no further loss m weight The bronchopulmonary 
symptoms usually persist and become chronic if treat- 
ment IS not instituted 

Physical e\ammation reveals shght hyperresonauce 
and sibilant and sonorous as well as occasional crepi- 
tant rfiles Dunng the febnle period, the spleen is 
moderately enlarged m one-half of the cases The 
most striking feature is the massive eosinophilia, which 
may constitute as much as 92 per cent of a high white 
cell count 

Roentgenograms made at the end of the second week 
show bilateral pulmonary raottbng, consisting of le- 
sions which vary from 2 to fi mm m diameter and have 
a dense center and an ill-defined blurred penpheiy 
These are not pathognomonic This stage rarely lasts 
more than four weeks Thereafter the lesions regress, 
leavmg only promment hdar and truncal marlangs' 

One may see chmcal findings without roentgen findmgs, 
or roentgen findmgs mthout chmcal signs The disease 
may be related to Ldffler’s pneiunonia. 

Treatment is by mtravenous neoarsphenamine every 
fourth day for six mjections 
Two cases are desenbed in detail 

Benjamin Copleuan, M D 

Contribution to the Study of Intrathoracic Metas- 
tases m Cancer of the Pharyni. Guy Morm J de 
radiol etd’aectrol 26 H7-124, 1944-45 
This study is based upon a senes of 1,334 patients 
with primary neoplasms of the pharynx (hypopharyni, 
rhinopharynx, and oropharynx) treated at the Cune 
Foundation, by Coutard and Baclesse, between 1920 
and 1938 PathologicaUy, the tumors were of two 
types, epitheliomas and lymphosarcomas, the epithe- 
bomas outnumbermg the lymphosarcomas almost 10 
to 1 Of the entire senes 43, or 3J2 per cent, metas- 


twizcd to the thorax (mcluding the iimg pareoeijeu, 
pleura, and mcdiastimim) The inadence of thorai 
metastascs for each of the tumor types wai .ppioi 
raately the same 3 1 per cent for the epithehomu an 
3 7 per cent for the lymphosarcomas. Local eila 
Sion, at least to some degree, occurred m all cases, ta 
in all except 2 (both epithehomas) there mis lymp! 
node involvement As to whether the route of dnserni 
nation ivas by the blood stream or the lymphatics, tl 
author wisely offers only conjecture m each case. 

The average interval betiveen the discoitry a 
metastases and death averaged eight and ahalfmootlu 
The physical signs and symptoms appearing irith th 
metastases are discussed, and the radiologic raamfati 
tions are described and illustrated by reproductKBb of 
iUms A frequent form u'as the multiple nodular type 
familiar iii many metastatic processes, for whicli tk 
French have a very descriptive term, 

Large single metastatic lesions are also shown, or 
cular or ova] m form, which m the anteropostenof rew 
might well suggest a primary growth, even a bcmpi 
tumor, as a teratoma, or one well walled off, as a neuro- 
blastoma Pleural effusions, miliary lymphogenooi 
dissemination, and hilar node clusters are freqaeoily 
evident 

Among other pomts, the author emphasizes the 
frequency of chnically latent metastases demonstnble 
roentgenographically and the fact that metastasis may 
occur following apparent cure of the primary neoplasm. 

PeRC\ J DBLA^0, M.D 

Tumour-Simulatmg Intrathoracic Heterotopia of 
Bone Marrow EnJL Ask-Upmark Acta radiol 26 
425-440, Aug 31, 1945 (In Enghsh ) 

Massive deposits of heterotopic bone mairoiT sim 
ulating tumor growth have been observed occasionally 
in the retroperitoneal space, m some few mstancts m 
the thoracic cavity, and once UTthin the cramal cavity 
The author reports a case of intrathoracic locahzatioiL 
His patient was a TO-year-old female with a history of 
anemia for thirty-six years and epigastric pam and in- 
creasing jaundice for seven years The patient pre- 
sented the picture of hemoljqic jaundice, ivith ^ 
enlarged spleen and a somewhat hyperplastic hoM 
marrow Roentgeaographic exanunation of the ch^ 
revealed an elliptical shadow 4.5 X 7 cm just to tm 
right of the seventh, eighth, and nmth thoracic vert^ 
brae There was no apparent involvement of J* 
vertebrae or nbs The skull and pelvic bones showed 
areas of decreased density The remaining skeld^ 
examination was negative Because of the history “ 
hemolytic jaundice the mass was considered to rep^ 
sent heterotopic bone marrow The diagnosis, 
four years before the death of the patient, is said to « 
the first to be established antemortem ^ 

At necropsy the spleen was found to be consideri“f 
enlarged, and the malpighion corpuscles were 
to identify In the thoracic cavity were two 
paravertebral masses closely adherent to the vertehTw 
column These were soft, ivith a rather even surf^ 
and blmsh-red m color hlicroscopically, this 
was similar to hyperactive bone raarrou 
Eight cases from the literature ivith similar 
mortem findings are reviewed The author concludes 
that m the presence of hemolytic jaundice with an ^ 
trathoracjc paravertebral tumor, the possibility " 
heterotopic bone marrow should be considered 

J H Weiss, M ^ 
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Mtiltiple Cancer of the Colon Olle Olsson Acta 
idiol 26 415-424, Aug 31, IWS (In German) 

The author reports five cases of multiple cancer of 
he colon The dtfi5culties encountered in the roent- 
enological diagnosis are discussed in detad, and it is 
onceded that a final decision as to true tumor multi- 
haty IS frequently impossible As a practical con- 
lusion It IS demanded that neither the radiologist nor 
le surgeon content himself with partial colon explora- 
on but, in each mdividual case, look for and exclude 
nultiple tumor occurrence 

Ernst A Schmidt, M D 

Hernia of the Ileum Through a Hole m the Trans- 
erse Mesocolon Report of a Case with Symptoms 
nd Radiological Appearances Simulatmg a Meckel’s 
liverticulum. Rodney Smith Bnt J Surg 33 
87-188, October 1945 

A man aged 30 gave a history of four attacks of ab- 
ominal pam and vomitmg over a period of eight 
lonths followmg operation for an umbihcal abscess 
!ach attack had consisted m typical small mtestmal 
ohc occumng mtermittently over a period of several 
ays, accompamed by severe vomiting, abdominal dis- 
Mtion, anorexia, and general malaise Physical ex- 
mmation was essentially negative The history, 
owever, suggested some form of mtermittent obstruc- 
lon of the lower small mtestme Radiological study 
aUowwg a banum meal revealed a normal stomach and 
uodenum At the end of two and a half hours the 
leal was in the ileum and ascending colon At this 
ime a sausage-shaped segment of small mtestme was 
bserved extending medially from the region of the 
epatic flexure At the end of five hours the segment of 
mall mtestme was still filled, whde the large mtestme 
ros well outhned and distinct from it Subsequent ex- 
mination showed the segment completely emptied of 
larium A diagnosis nas made of Meckel’s diver- 
iculum, with the segment of mtestme bearmg it fixed 
n an abnormally high position m the abdomen by 
nflammatory adhesions from the previous abscess 
Iperation, however, revealed no evidence of bands or 
idhcsions but showed a circular hole m the transverse 
ncsocolon about 1 mch from the hepatic flexure 
Through this a loop of the termmal ileum had hermated 
The defect was corrected and the patient made an un- 
wentful recovery Max Climan, M D 


Radiographic Diagnosis of Henna into the Lesser 
Peritoneal Sac Through the Foramen of Winslow 
Report of a Case M S Hollenberg Surgery 18 
198-502, October 1945 


The author reports what is apparently the first in- 
stance of preoperative diagnosis of henna into the lesser 
Pentoiieal sac through the foramen of Winslow The 
Patient was a 70-ycar old white male complaining of 
acute epigostnc pam He had enjoyed good health 
until the year before, when he began to suffer recurrent 
attacks of diarrhea His acute illness began eight hours 
before he w as seen by the author The pam wns local- 
ued ui the upper part of the abdomen, with severe at- 
bicks of colic lasting about two minutes and gradually 
subsiding The clmical picture was that of an acute 
0 sinictioii No peristaltic waves were visible during 
iti'^ attacks There was acute tcndcmcss over 

e epigastric region upon palpation There had been 
uo 'oniitmg, and no flatus or feces had been passed 


since the onset of the illness Epigastric resonance 
was marked on deep percussion and there was some 
fullness in the epigastrium 

Followmg a banum meal, two parallel crescentic 
outhnes were demonstrated on the lesser curvature, 
with the stomach hugging a rounded gas-filled mass 
This picture suggested to the author the possibdity of a 
herma mto the lesser pentoneal cavity A banum 
enema confirmed this impression, outlmmg the recto- 
sigmoid and the descending and left half of the trans- 
verse colon, where the banum shadow abruptly ceased 
The large, round, gas-filled mass hugged by the stom- 
ach was still visible, as was gas-distended bowel leaving 
this mass, apparently bemg pmched off in the region 
of the foramen of Winslow 

Operation revealed a large tympanitic mass, over 
which the gastro-hepatic omentum could be moved 
freely No cecum or ascendmg colon could be found 
The tip of the appendix was located high on the nght 
side under the hver The nght half of the transverse 
colon was absent After opemng the lesser omentum 
and defiatmg the cecum, the hermated bowel was easily 
reduced through the foramen of Winslow 

The patient died two weeks after operation from 
pulmonary embohsm At autopsy there was no flmd 
m the abdominal cavity and the foramen of Winslow 
was large, admitting three fingers Numerous ad- 
hesions of the gallbladder and hver to the center of the 
transverse colon were present, and the nght lobe of the 
hver was elongated and constneted, conditions which 
were probably responsible for the unusual hernia 

J E Whitbleather, M D 


Congemtal Eventration of the Diaphragm Sur- 
gical Management J Dewey Bisgard and George E 
Robertson Am J Surg 70 95-99, October 1945 

This is a case report of eventration of the nght dome 
of the diaphragm m an infant, cured by operation It 
IS recorded because no such case was found to have 
been reported previously and it is suspected that some 
deaths among the newborn are really due to unrecog- 
nized congenital eventration of the diaphragm, which, 
as m this case, have a prospect of surgical cure 

Eventration is defined as an abnormally high leaf of 
the diaphragm as a result of paralysis, aplasia, or 
atrophy of the muscle fibers but with no break m con- 
tmuity of the dome, a feature which serves for differen- 
tiation from diaphragmatic hernia Eventration has 
been observed in patients of all ages Most reported 
cases, however, are in adults, so that the authors be- 
lieve the lesion may m many instances be acquired 
The condition may be asymptomatic Symptoms, 
when present, are of four general groups — gastric, car- 
diac, pulmonary, and plcuropulmonary 

Eventration is most common in the left dome of the 
diaphragm Not infrequently there may be associated 
nialdevdopmcnts of lung, heart, or hver, failure of m- 
testiiial rotation, or unossoaated congenital deform- 
ities, such as cleft palate 

The authors’ patient had cyanosis and dyspnea which 
developed ten days folloiniig an apparently normal 
delivery Feeding diflicultics ensued and the cliild 
failed to gam weight On physical cxaiiiination, the 
right side of the chest was found to move more than 
the left and tlicrc was lateral retraction with inspira- 
tion Dullness to pu-cussion and absence of breath 
sounds were present below the level of the nght second 
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may be confused with other conditiojia about the 
tcniiinal esophagus, as hiatus hcrum, diverticulum, 
achalasia, cancer, etc , it is probably frequently over- 
looked b> the roentgenologist Cardio-esophageal re- 
laxation can usually be diagnosed by fluoroscopy, with 
the patient in the supine or Trendelenburg position, 
barium may be seen to flon passively into a dilated 
lower esophagus and gravitate back into the stomach 
when the upright position is assumed Any proce- 
dure nliich increases intra abdominal pressure will 
aid in demonstrating the flon of barium through the 
incompetent sphmeter 

A case of cardio-esophageal relaxation in which the 
roentgen diagnosis was confirmed by csophagoscopy is 
presented Regurgitation and the relationship be- 
tween position and the development of symptoms were 
outstanding in this case 

Lymphosarcoma of the Stomach Leonard Cardou 
and Regina S Grecnebaum Am J Digest Dis 12 
339-344, October 1945 

The diagnosis of lymphosarcoma of the stomach is 
difficult to make for the following reasons "(1) The 
disease is rare (2) It ininncs carcinoma or ulcer com- 
pletely in the majority of cases (3) The differential 
features seldom appear (4) Some of these differential 
features occur also m atypical carcinoma, gastntis, 
syphilis and other diseases of the stomach (5) The 
suggestive features may not occur until late in the dis- 
ease,” 

Because of the possible efficacy of x-ra> treatment m 
this type of lesion, aa attempt has been made to es- 
tablish diagnostic cntcria by study of a proved case 
The patient was a woman aged 54, who began liavmg 
attacks of epigastric pam in 1930 X-ray examination 
of the stomach showed no lesion Choice jstograms re- 
vealed a non-functiomng gallbladder, but the patient 
refused operation The attacks persisted, and in 1931 
another roentgenogram showed a filhng defect on the 
lesser curvature side of the pylorus, leading to a diag- 
nosis of caremoma. Operation was again refused, and 
three months later (February 1033) the defect was no 
longer demonstrable In October 1934, an x ray ex- 
amination again showed the defect, but surgery was 
deferred because of an unexplamed high fever On 
Nov IS, 1934, the patient entered the hospital com- 
plaining of constant pain radiatmg from both axillae 
to the epigastrium, pam m the back, weakness, vomit 
mg, and lertigo X-ray examination at that time 
showed an moperable ‘caremoma” of the stomach 


Gastro-Duodenal Ulcer m CMIdhooA Enfc Han- 
berg -kctapacdiat 33 S6-97.0ct31,1945 (laEiij 
hsli ) 

Ulcerations of the stomach and duodenum mcIuUra 
are most frequently encountered m the first year of Eft 
and around puberty In infants, the ulcers aeariy 
alwajts are assoaated with infections, intomatsms, 
trauma, arculatory disorders, or cachena, hot n 
children above five years of age the vast majonty of 
ulcers are based on actual gastroduodenihs. Thecoi- 
ditiott may manifest itself by (a) a gastroduodenil 
syndrome, as in adults, (6) the sudden occiuieiia cf 
complications (hemorrhage or perforation), or fimCj 
and presumably most often by (c) vague and mjclm 
octenstic s> mptoms 

Two cases of duodenal ulcer in girls, aged nmt ad 
eleven, are reported The younger girl gave a Esltrr 
of periodic vomiting for five years, the other tudsd 
fered from vomiting for tivo years, ivith periodic pirn 
m the epigastric region and two attacks of sxue 
melena In each patient, x-ray examination rei-eakda 
typical duodenal ulcer 

The author emphasizes that gastroduodenal uken 
occur more frequently m children than is generally 
supposed and urges vray examination in the presence 
of uncharacteristic dyspeptic symptoms 

Case of Heocobc Inhissuscephon Rednced 
Operation Bprge Faber Acta radiol 26 409-411 
Aug 31, 1945 (In English.) 

The author reports a case of ileocecal mtussuseepuM 
reduced by conservative methods A short 
the hterature is given and Hellmer (Acta radio) 
235, 1943 ) IS quoted as presenting the only smmr 
case on record Faber's patient was a twenty-tst- 
moiith-old boy m apparently good health unm 
hours before he was seen He became suddenly 
with intermittent attacks of vomitmg and violent ay 

mg Roentgen examination by contrast enma s u 

an obstruction in the region of the hepatic flexure, p 
mg the typical radiographic appearance ^ mt 
ception This was reduced with no difliculty, 
filhng of the small bowel showed a persistent 
intussusception about 10 on long kfter 
tempts with manipulation and pressure, the m 
ception was released and apparently did not 
The author claims that this case shoivs that so^ ^ 
of small bowel intussusception can be reducw 
servatively J H WeiSS, 1 


"The outstanding features of the case were fever, a 
mass m the abdomen resembbng Riedel’s lobe, a spleen 
whose tip was just palpable at the costal margm, ten- 
derness over an mdistinct mass in the epigastrium, an 
irregular, poorly filled stomach with carcmoma-like 
termmaUon of the defect at the pylorus, achlorhydna, 
occult blood m the stool and non visuahzation of the 
gallbladder " 

Death followed an exploratory laparotomy At 
autopsy a pnmary reticulum-ceU sarcoma of the stem- 


ach was found , x 

It is the opimoa of the authors that such symptoms 
as the four-year duration of the dis^e without ra- 
the prolonged septic 

late appearance of occult blood m the stool 
XuW smgly or m combination lead to the suspicion of 

alymphoblastomaofthesto^^ ^ 


Chrome Ulcerative Cohtis with hafantdism an 
cinoma of the Colon. Wllham E Ricketts, ^ 
Benditt, and Walter Lmcoln Palmer Gasfroeu 
ology 5 272-2S0 October 1945 

A case of infantilism and caremoma of the cojon i 
eighteen-year-oId boy who had had chrome 
cobtis since the age of two and a half is reported 
patient ivas 51 inches tall, weighed 45 pounds at w 
and was underdeveloped sexually and ^ 

appearing four or five years younger than his a 
age. There was roentgen evidence of retarded osj 
tion and generalized osteoporosis Histologic ^ 
boa showed the testis and epididymis to be infan^ 
type The adenocaremoraa of the descendmg colra 
interpreted as the consequence of the ulcerative coldo- 
Other cases of infantilism in association wstb ulcert- 
tive cohtis are cited 
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s usually either a calcified splenic cyst or an aneurysm 
)f the splenic artery Bruit should be heard over an 
ineurysm 

Usually symptoms are negligible In the case re- 
wrted, there was a complamt of draggmg sensation 
ind epigastric fullness No palpable mass could be 
nade out and no unusual sounds were heard over the 
pleen Other findmgs were also essentially negative 
Iplenectomy, folloivmg the radiologic diagnosis, com- 
iletely reheved the patient Pathologically, the spleen 
ras moderately enlarged, with a large oval cystic mass 
n the upper pole hlicroscopicaUy, the wall of the 
lyst was made up of dense fibrous tissue with extensive 
alcification In some areas, there was flat epithelial 
inmg, m other areas, this was absent 

Bernard S Kalayjian, M D 


THE MUSCULOSKELETAL SYSTEM 

Difierential Diagnosis of Tuberculosis in Joints of 
Ihe Extremities Raymond W Lewis Am J 
S.oeatgeaoL S4 329-337, October 1945 
The early work of Phemister with regard to the dif- 
ferential diagnosis of tuberculous and pyogenic infec- 
Uoiis of the jomts is reviewed and its value confirmed 
hi tuberculous arthntis there is preservation of the 
lomt space for months or years, smce the cartilages, 
though dead, are stdl present to hold the bones apart 
The earhest bone destruction is not on the contiguous 
ipposmg bony surfaces but about the margins of the 
iveight-beanng surfaces There is evidence of muscle 
atrophy about the jomt with httle tendency to repair 
and ankylosis In acute suppurative arthritis there are 
rapid and severe osteoporosis about the joint, early 
destruction of cartilage, resulting m decrease m joint 
indth, bone destruction first on the weight-bearmg por- 
tions of the ardcular surfaces, and little, if any, atrophy 
of muscles In the hips the above-mentioned criteria 
of tuberculosis are seldom observed, possibly because 
the early manifestations cannot be depicted properly 
m this joint Canes sicca also offers diagnostic diffi- 
culties, and the diagnosis is made largely by exclusion 
Diseases of the jomts other than suppurative arthntis 
usually offer no difficulty in differentiation from tuber- 
culosis It may, honever, be closely simulated by rare 
instances of joint involvement in leukemia, histoplas- 
mosis, etc L W Paul, M D 

X-Ray Eiamlnabon of the Hip-Jomt m Tuberculous 
Disease with Special Reference to the Localisation of 
Cavibes and Tuberculous Foci. Franklin G Wood 
and M C Wilkinson Bnt J Radiol 18 332-334, 
October 1945 

Senal radiographs are as essential in the treatment 
of tuberculosis of the hip as they are in tuberculosis of 
the lungs The different phases of the disease can be 
demonstrated more accurately by roentgenography 
than by chmeal methods, and, indeed the degree of 
calcification and re ossification occurring in the healing 
stage can be determined only by radiographic study 
Lateral \ae\is of the hip arc particularly useful but fre- 
Quentlj are not taken The most infonnativc lateral 
'■ea IS made with the patient lying on the affe'ctcd side 
so tlmt the lateral aspect of the thigh is in contact with 
the table, the other leg being drawn backward and the 
totaled so as to form an angle of C5 degrees with 
the horizontal Thus the head, neck and shaft of the 


femur are in the true lateral position Tomography is 
also of value Sydney J Hawley, M D 

Peniedhn Treatment of Acute Hnimatogenous Osteo- 
myehba I W J McAdam Bnt J Surg 33 167- 
172, October 1945 

A senes of 40 cases of osteomyehtis treated by pem- 
cillm IS discussed from two standpomts (1) savmg of 
life by overcommg the imtial septiceima or pyeima, 
(2) cuttmg short of local infection and hnutmg of bone 
necrosis A daily dose of 100,000 umts of p enicilli n 
was used, mtroduced mtramuscularly m 29 cases and 
through an rntramednUary needle m 11 cases 

There are two well defined chmeal types of osteo- 
myehtis and the response to pemcilhn supports this 
classrficabon The first group includes patients with 
evidence of septicemia m addition to a local lesion of 
bone, the second group compnses those ivith a local 
lesion only In this senes 21 patients had a generahzed 
infection, of these, 10 had metastatic foci and 20 had 
positive blood cultures The cluneal response in this 
group was not dramatic The blood cultures became 
sterile, on an average, m three days, whereas the tem- 
perature remamed raised for seven to fourteen days, 
finally subsidmg by lysis The second clinical type is 
represented by 19 patients with varymg degrees of toxe- 
mia m whom the general condition was good, the blood 
cultures were negative, and there were no metastatic 
lesions In this group, the temperature usually sub- 
sided withm seven days of the institution of treatment, 
and general improvement was obvious before that time 

Conservative measures foUowmg control of the 
general mfection were favored m this senes, only 6 
out of 32 patients ivith acute infections of long bones 
had operative treatment Aspiration of a subpenos- 
teal abscess alone was done m 2 of the cases treated 
conservatively, and m 15 cases a sternal puncture needle 
vras inserted into the affected metaphysis for relief of 
rntramednUary tension Sequestrectomy was found 
to be unnecessary and exacerbations did not occur m 
any of the patients treated by aspiration and immobih- 
zation The results of more extensive operative treat- 
ment were not encouraging Two patients developed 
sequestra which required removal and had discharging 
sinuses after eleven and seven months, respectively 
In 10 of the 40 patients, septic arthntis occurred This 
is believed to be most effeebvely treated by aspiration 
of pus and local injection of penicdlm into the joint 
cavity every second day Aspiration of a relatively in- 
accessible joint IS, however, not always practicable and 
systemic treatment has to be rehed upon There is 
evidence that pemcilhn m detectable amounts wdl pass 
from the blood stream through a synovial membrane 
when the joint is infected 

The outstanding radiological features m early mfec- 
tion are e.xtensixe decalcification, lunitcd amount of 
subpenosteal bone formation, and absorption of small 
sequestra Dccalafication in most of the author’s 
cases was widespread Excessive periosteal new bone 
formation did not occur, nor was there wide separation 
of the pinosteum from thu cortex, presumably because 
bone destruction and pus forraauon were controUed 
by punciUm Healing was demonstrated by irregular 
rccalcification The absence of massixc sequestra 
facilitated early heahug and the absorption of smaller 
sequestra resulted in localized areas of sclerosis The 
hmited periosteal bone fonnation maintained a moder- 
ately regular outline of the bone with little dGormity 
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of the left 

chest Roentgenograms of the chest shoned the n^ht 

Ji"tenmly" fourth ?b 

posteriorly There ivos mcrcased density of the neht 

in contact wi h ^ 
rft costal border The hver shadow was d^Ui^d 

mj^ “ 

and '=''‘"'“"‘> 0 " or hcmia was made 

and ciploration was undertaken via an intrathoracie 

fomXo be^'^" diophragm ivas 

Mtenorh U ’ o.vtendmg to the second nb 

antenorlj Its t.\cursion, although neghgible was 
not paradoxical and it consisted obviously of m'uscle 

nn^d^h nl' 1 ^*" diaphragm i\-as shortened 

and brought doini to the level of the tenth nb The 

postoperative course was not unusual There was 
complete relief of dyspnea and cyanosis, and seven 
monUis later respirations were normal and both luncs 
were completely aerated Indeed, the infant appear^ 
to be quite healthy, though the nght dome of the dia- 
phragm was still one interspace higher than the left 
The authors believe that this case was probably more 
amenable to surguy than some because the diaphragm 
contained muscle and substance m which sutures would 
be retained against tension R E Booth, M D 


Aopiaij,) 


on the other hand, the pam level is as high as 500 ma. 
of water, postcholecystectomy pain is not to be a 
p^ted, since the secretion pressure of the hw is oah 
300 ram ^ 

To determine the amount of pressure at Khch duo. 
denal sp^m will occur, the pabent is gnen 1/6 gnu 
of morphine This procedure is also an intiu of tit 
possibihty of postcholecystectomy pain If the pttr 
sure produced by the morphiiie spasm is low, tlicpi- 
tieut should not suffer froiu biliary dystinesu, if, 
however, it is as high os 300 mm , attacts of pam nuy 
be expected 

For roentgen study of the biliary tract, diodrastmij* 
be injected through the T tube mto the codudod duct 
The relation betueen the biliary tract and duodcmnn 
raay be studied at the same tune by mjectia^^ hanua 
into the duodenum through an rndwellmg dnodcui! 
tube A senes of three films are usually tahn, aae 
with the patient in the restmg state, one folIoffu(iD 
jcction of morphine by ten mmutes, and a third 
ing deep inhalation of amyl nitnte by one minute 
In view of bis observations in several hundred cjscs, 
the author concludes that the T tube should cot be 
removed until the resting mtrabihary pressure o 30 
ram or less of wnter, the perfusion pam levd is oOO 
mm or more, and roentgen studies of the coaunos 
duct show absence of obstruction to the fioir of bih 


Dyoai^cs of Bilmiy Drainage Its Relation to 
Cholangitis and Pancreatitis from Stneture of the 
Ampulla of Vater JoJm M McGowan Surgery 18 
470-478, October 1945 >^urscry lo 

The poor results fofJomng biliary surgery can be ex- 
plauicd on two bases an mcorrect preoperative di- 
agnosis and failure on the part of the surgeou to pay 
proper attention to the physiology of the biliary and 
pancreatic systems following removal of the diseased 
gallbladder The postoperaUve care of the patient 
who has undergone a cholecystectomy begins m the 
operatmg room When the common bile duct has been 
opened for any of the generally accepted indicaUous, a 
T tube should be inserted for prolonged dramage 
Besides its therapeutic effect this procedure makes pos- 
sible postoperaUve studies of the bihary and paucreaUc 
systems 

T-tube studies are usually begun two weeks after 
operation and consist m pressure determinaUons and 
roentgenologic examinaUon The method of mtra- 
bihary pressure deternunaUons has been described 
■elsewhere (McGowan et al JAMA 106 2227 
1930 Abst, in Radiology 28 380, 1937) Excessive* 
pressure (over 30 mm of ivater) may be due to spasm, 
stricture, edema, pancreaUUs or stones In the case 
of spasm, the pressure is promptly reduced by amyl 
mtnte inhalation Cholangiographic studies ivdl de- 


into the duodenum Two weeks foUoinng operatiin, 
the T tube should be clamped at increasing mlemli, 
starting with half an hour tmee daily and inotasiti 
by one hour per day When the tube is being daispel 
off twenty-four hours of the day, one should irait m 
other three weeks \nth a symptom free pabent befert 
the tube IS removed 

A case is recorded, with reproduebons of combinf^ 
cholangiograms and duodenograms made foUoimil 
cholecystectomy and exploraUon of the common di^ 
In this case stricture of the ampulla of Vater is belicvw 
to have produced a regurgitation of bile mto the pni' 
creatic duct and pancreatitis Pancreabtis then pro- 
duced obstruction to the common bile duct and gah- 
bladder resultmg m cholangitis and cholecysUln- 
The immediate postoperative course was favorahki 
but ten days after contmuous clampmg of the T mhr 
there was a recurrence of pam, with chills and h'xr 
The tube was reopened and the symptoms were W" 
heved Spasm of the duodenum w as considered of ^ 
signihcaoce m this case smee the common bile ducta^ 
pancreatic duct entered the duodenal wall thronp 
separate tunnels opemng mto the ampulla of Vater in- 
side the duodenum Incidentally, the patient hivn w 
a malaria region, and periodic attacks of chills and leu^ 
precedmg operation were attributed, probably b 
correctly, to malana J E WHiTELBArHEK, hi " 


termme whether or not there is obstruction from pan- 
creatitis, stones, or stricture 

When the common bile duct is perfused with salme 
solution at mcreasmg pressures, there comes a point 
when the patient experiences a sense of discomfort 


THE SPLEEN 

Calcified Cyst of the Spleen Report of a Case, ^ 
Review of the Literature Edwin Af Jameson and W 
loud F Smith U S Nav AI Bull 45 537-A> 


This pomt, which is referred to as the perfusion pam 
level ” IS frequently around 70 mm of xvater three 
weeks after operation. With contmued T-tube dram- 
age, the bile duct becomes more resistant to pressure, 
so that after two or three months it will tolerate pres- 
sures of as high as 500 to 700 mm of water before pam 
13 produced If the T tube is removed while the pam 
level IS stiff low, one may expect contmued pam If, 


September 19-45 , 

Cysts of the spleen of any type are rare and calcit 
cysts are extremely rare This report presents a 
of the latter type observed in a naval hospital, in whi^ 
the diagnosis was made radiologically The oiiltit 
quotes Snoke (Am J AX Sc 206 726, 1943 -itut o 
Radiology 43 95, 1944) as stating that any large ann^ 
lar calcification in the left upper abdominal qiiadm--* 
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IS usually either a calcified splenic cyst or an aneurysm 
of the splenic artery Bnnt should be heard over an 
aneurysm 

Usually symptoms are negligible In the case re- 
ported, there was a complamt of draggmg sensation 
and epigastric fullness No palpable mass could be 
made out and no unusual sounds were heard over the 
spleen Other findmgs were also essentially negative 
Splenectomy, followmg the radiologic diagnosis, com- 
pletely reheved the patient Pathologically, the spleen 
was moderately enlarged, with a large oval cystic tpass 
m the upper pole Microscopically, the wall of the 
cyst w as made up of dense fibrous tissue with extensive 
calcification In some areas, there was flat epithelial 
hnmg, in other areas, this was absent 

Bernard S Kalaajian, M D 


THE MUSCULOSKELETAL SYSTEM 

Differential Diagnosis of Tuberculosis m Joints of 
the Extremities Raymond W Lewis Am J 
Roentgenol M h2h-337, October IRlb 

The early work of Pheinister with regard to the dif- 
ferential diagnosis of tuberculous and pyogemc infec- 
bons of the jomts is reviewed and its value confirmed 
In tuberculous arthritis there is preservation of the 
jomt space for months or years, since the cartilages, 
though dead, are stfll present to hold the bones apart 
The earhest bone destruction is not on the contiguous 
opposmg bony surfaces but about the margins of the 
weight-bearmg surfaces There is evidence of muscle 
atrophy about the jomt with httle tendency to repair 
and ankylosis In acute suppurative arthritis there are 
rapid and severe osteoporosis about the jomt, early 
destruction of cartilage, resultmg m decrease m joint 
ividth, bone destruction first on the iieight-bearmg por- 
tions of the articular surfaces, and httle, if any, atrophy 
of muscles In the hips the above-mentioned criteria 
of tuberculosis are seldom observed, possibly because 
the early manifestations cannot be depicted properly 
lu this joint Canes sicca also offers diagnostic diffi- 
culties, and the diagnosis is made largely by exclusion 
Diseases of the joints other than suppurative arthntis 
usually offer no difficulty m differentiation from tuber- 
culosis It may, however, be closely simulated by rare 
instances of joint involvement in leukemia, histoplas- 
mosis, etc L W PAtTL, M D 

X-Ray Eiammation of the Efip-Jomt m Tuberculous 
Disease with Special Reference to the Localisation of 
Cavities and Tuberculous Focn Franklin G Wood 
and II C Wlkinson Bnt J Radiol 18 332-33-1, 
October 1945 

Serial radiographs are as essential in the treatment 
of tuberculosis of the hip as they are in tuberculosis of 
the lungs The different phases of the disease can be 
demonstrated more accurately by roentgenography 
than b> chiiical methods, and, indeed, the degree of 
calcification and re ossification occurring in the healmg 
stage can be determined only by radiographic study 
katcral views of the hip are particularlj us^ul but fre- 
ffuently an. not taken The most luformative lateral 
'■■".M IS made with the patient lying on die affected side 
so that the lateral aspect of the thigh is in contact with 
• ic table, the other leg being drawn backward and the 
so as to fonn an angle of 05 degrees with 

•e honroiital Thus the head, neck, and shaft of the 


fernur are m the true lateral position Tomography is 
also of value Sydne\ J Haivlev, M D 

penicilhn Treatment of Acute Hsematogenous Osteo- 
myehtis I W J McAdam Bnt J Surg 33 167- 
173, October 1945 

A senes of 40 cases of osteomyebtis treated by pem- 
cilJin IS discussed from two standpomts (1) savmg of 
lif^ by overcommg the initial septicemia or pyenua, 
(2) cutting short of local infection and hrmtmg of bone 
necrosis A daily dose of 100,000 nmts of pemallm 
was used, mtroduced intramuscularly m 29 cases and 
through an mtramedullary needle in 11 cases 

There are two well defined climcal types of osteo- 
myehtis and the response to pemcUhn supports this 
classification The first group mcludes patients with 
evidence of septicemia m addition to a local lesion of 
bone, the second group comprises those with a local 
lesion only In this senes 21 patients had a generalized 
infection, of these, 10 had metastatic foci and 20 had 
positive blood cultures The cluucal response m this 
group was not dramatic The blood cultures became 
sterile, on an average, m three dajrs, whereas the tem- 
perature remamed raised for seven to fourteen days, 
finally subsiding by lysis The second chmcal tyjje is 
represented by 19 pabents with varymg degrees of toxe- 
mia in whom the general condition was good, the blood 
cultures were negative, and there were no metastatic 
lesions In this group, the temperature usually sub- 
sided withm seven days of the institution of treatment, 
and general improvement was obvious before that time 

Conservative measures following control of the 
general infection were favored m this senes, only 5 
out of 32 patients with acute infections of long bones 
had operative treatment Aspiratioa of a subpenos- 
te^ abscess alone ivas done m 2 of the cases treated 
conservatively, and m 15 cases a sternal puncture needle 
ivas inserted mto the affected metaphysis for relief of 
intramedullary tension Sequestrectomy was found 
to be unnecessary and exacerbations did not occur m 
any of the patients treated by aspiration and immobili. 
zation The results of more extensive operative treat- 
ment were not encouragmg Two patients developed 
sequestra which rcqmred removal and had discharging 
sinuses after eleven and seven months, respectively 
In 10 of the 40 patients, septic arthntis occurred This 
IS beheved to be most effectively treated by aspiration 
of pus and local mjection of pemciUm into the joint 
cavity every second day Aspiration of a relatively in- 
accessible joint IS, however, not always practicable and 
systemic treatment has to be rehed upon There is 
evidence that penicillin in detectable amounts will pass 
from the blood stream through a synovial membrane 
nhen the joint is mfected 

The outstanding radiological features m early mfec- 
tjon are extensive decalcification, linutcd amount of 
subpcnostcal bone formation, and absorption of small 
sequestra Decalcification m most of the author’s 
cases was widespread Excessive pcnostcal new bone 
formation did not occur, nor was there wide separation 
of the penosteum from the cortex, presumably because 
bone destructiou and pus formation were controlled 
by pcnialhii Heahng was demonstrated bj irregular 
rccalcification The absence of luassiic sequestra 
facihtated early heahiig and the absorption of smaller 
sequestra resulted in localized areas of sclerosis The 
limited periosteal bone formation maintained a moder- 
ately regular outline of the bone with little deformity 
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In thiA senes of -40 patients treated with penteillin 
there was only one death, despite the fact tliat 19 of 
these patients Iwd a staphylococcal septicemia, 0 had 
metastatic bone lesions, and 10 had septic arthritis 
An e\cellait table is appended, giving details of treat- 
ment of the entire senes Max CuitA'j. M D 


Brodie’s Abscess Two Case Reports James \V 
Douncy atzd Harold E Simon Am J Surtr 70 
SO-94, October 11M5 ^ 

Brodie’s abscess is a well localized chronic or sub- 
acute, non spe'cific pyogenic abscess, usually involnng 
the juxta epiphyseal regions of long bones It is often 
entirely overlooked or wrongly diagnosed Prompt 
response to treatment makes early diagnosis essential 
Two cases are pre>sented In one the abscess was m 
the trochanteric are-a of the left femur, in the other 
III the lower end of the nght radius The character- 


s^m phosphorus 3 1 per cent Roentgen emimitm 
of the hip disclosed evidence of an eipansfle, boat 
destructive lesion involving the intertrodiantenc pot 
Uon of the femur and the base of the femora] ctet 
There ivas localized thmmng of the cortee, the penph 
cry of which was stdl intact In addition, there m. 
a mottled, somew hat circular shadow of mmeased iJai 
sity in the central portion of the cyst IRe area. Other 
skeletal studies showed no abnormahbes Biopsy ms 
done, and photomicrographs show the replaceineit cf 
normal bone by loosely arranged fibrous conneclnt 
tissue with numerous spicules of newly formed nos 
lamellated, atypically calcified metaplasUc fiber boat 
The cyst was curetted and filled with bone chipi froa 
the tibia, and the patient made a good recoirery 
The authors give a bnef but comprehensive rmrr 
of the literature, mentionmg “Albright’s trad" of (1) 
bone changes of "osteitis fibrosa,” (2) cutancons pj 


istic symptoms are pain and bony enlargement, which mentation, and (3) endoenne dysfunction, withpitco- 
may be present weeks to years before the underlying cious puberty in females Neither pigmentatnm m 
lesion IS recognized The pain is worse wuth activity or endocrine disturbance was present in the caserepoted 
aUnosphenc changes and is usually more severe at 

mght Effusion into the adjacent joint is uot infre- differentiation of fibrous dysplasia from hjjzr 
quently observed Exammation reveals a fusiform thyroidism is based on the relatively nomial aloiiia 
swelling, and localized tenderness IS frequently ehcited metabolism and the histologic eiammatioii. Tit 
The soft tissues rue characteristically not involved, and latter also serves for differentiation from 
the spontaneous development of a drrumng sinus is enchondromatosis (Ollier's disease), santhomatous 
rare. Shortemiig of the extremity may occur rarely m lesions, Paget’s disease, multiple myeloma, and 

the young, more rarely, lengtheningis observed Early localized lesions such as umcameral bone cyst, giant-ctfi 
diagnosis depends upon the roentgen demonstration of tumor, chronic osteomyelitis, enchoodroma, eoano- 

a small ruea of decreased density, with shght thickening phihc granuloma, and other rarefying lesions 
of the surrounding bone, usually near the epiphysis of a There are two practical conclusions to be drawn fna” 

long bone Later the cavity becomes clear-cut and the this paper (I) After biopsy to discover the umenatnit 
circumference of the bone is mcreased The differential th^ disease, the lesion should be curetted oat 
diagnosis must take mto consideration sarcoma chronic autogenous bone chips be put m place to prevent 

sclerosmg osteitis, bone cysts, tuberculosis, and syphi- further growth inth an eventual pathologic fracture, 
hue osteitis and periostitis (2) The term ’cyst” as apphed to these lesions is not 

Brodie’s abscess occurs predominantly in males dur- justified even though radiographically they 
ing the age of greatest physical activity, suggesting cystic They are not true cysts but are composed 
trauma as a contributmg factor The sigmficance of fibrous tissue with atypical bone formabon and art 


trauma, however, is questionable The upper and 
lower ends of the tibia are the sites most frequently 
involved, ne.\t m order are the femur, humerus, and 
radius The frequency of acute infections precedmg 
Brodie's abscess is stnkmg, the identical organism bemg 
recovered from the abscess m many instances Ty- 
phoid, paratyphoid, B call streptococcus, and staphy- 
lococcus infections are specifically mentioned 
The present methods of treatment consist of complete 
excision of the cavity with saucenzation and primary 
closure Sulfonamides locally, frequently supple- 
mented by system i c administration pre- and post- 
operatively, are mdicated A cast is usually apphed 
for two or three weeks after operation The prognosis 
IS excellent C R Pbrrymax, M D 


Fibrous Dysplasia — A “Cystic” Lesion of Bone 
Herbert M Stauffer and Patrick J Fitzgerald U S 
Nav M BulL 45 653-660, October 1945 
The authors report a case under Jaffe and Lichten- 
stem’s designation “fibrous dysplasia" (see Arch Path 
33 777, 1942 Abst m Radiology 40 319, 1943) 

A 20-Vear-old Army veteran had a didl aching pam 
in the nght hip of six months’ duration and a slight 
Umo The physical findmgs were otherw^ msign^- 
cant and laboratory tests were not remarlmble. The 
blood serum calcium was 11 7 mg per cent and the 


correctly designated ‘fibrous dysplasia 

SVDNBV F Thohas, M D 

On Osteoarthrosis Alkaptonunca (Ochronotica) wil^ 
Description of One Case Johan Hertzberg Act» 
radiol 26 484-490, Aug 31, 1945 (In English.) 

The clmical importance of alkaptonuria with 
nosis 13 mainly due to the lesions it produces in the bona 
and jomts These were first desenbed by Virchow 
1886 The ochronotic pigment is deposited m 
articular cartilages, especially those inth poor met 
lism These become black, lose their elasticit}, as 
become bnttle Fragments of the blackened carUbSV 
are broken off mto the joint and deposited in the syn^ 
vial membrane, with subsequent thictemiig of 
membrane and finally of the entire articular capah 
In spite of some regeneration, constant wear ma) evra 
tually destroy the cartilage completely 
occurs, there are changes m the articular surface oi 
bone, with sclerosis and bone proliferation and sa 
sequently bony ankylosis ^ 

The case recorded is that of a 54-year old man w 
two years prior to admission began having pam m to 
left shoulder with stiffness One year later ^ 
penenced the same symptoms m the right shoulno 
Alore recently, pam and swelling had developed m tW 
knees Physical examination revealed atrophy of ttc 
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uscles of both shoulders, with ability to elevate the 
ms only to the horizontal This movement was per- 
nncd only by moving the scapula Complete anky- 
;is iras present in each shoulder joint There was 
me sivelhng of the nght knee, with limitation of 
ition The unne exhibited typical ochronosis 
lentgenography showed extensive deformmg osteo- 
throsis, with ankylosis in both shoulders Osteoporo- 
. and aarrouing of the jomt space were seen in both 
,ees The spine showed osteoporosis with loss of the 
rmal lumbar lordosis The intervertebral disks were 
nrowed and m some places partially absent There 
IS also calcification m many of the disks, and calci- 
ation of the lumbar vertebral ligaments ivas observed 
This case shows findmgs similar to those previously 
ported in osteoarthrosis alkaptonunca While the 
entgen picture is fairly characteristic, the final diag- 
isis rests on the chmcal symptoms and urmary find- 
gs J H Weiss, hi D 

Osteochondritis Dissecans of Carpal Scaphoid 
sport of a Case Paul E McMaster and Ralph T 
;vw V S hfav M Bull 45 742-744, October 1945 
This IS a report of a case of osteochondntis dissecans 
the carpal scaphoid, diagnosed on the basis of the 
story and physical and roentgen findings 

Polymorphous-Cell Sarcoma, the Mahgnant Phase of 
lant-FoUiele Lymphoma, with Generalized Skeletal 
vdvement and Multiple Pathological Fractures, 
eport of a Case William E Kenney J Bone S, 
>mt Surg 27 66S-673, October 1945 
The disease entity known as giant-follicle lymphoma 
characterized by splenomegaly and generalized lym- 
ladenopathy The lymph follicles show hyperplasia, 
hich IS characteristic of the disease Malignant trans- 
rmation may occur 

The present case report deals with a 77-yearK)Id fe- 
ttle with multiple pathological fractures on whom bi- 
isy of a lymph nodeshoived giant folhcle hyperplasia 
t autopsy the intestinal lymph nodes the pancreas, 
mil, and almost all the other bones nere found to be 
ivolved by a neoplastic process, presenting at different 
tes microscopic features resembling giant lymph-fol- 
cle hyperplasia, Hodgkin’s disease, reticuIum-cell 
ircoma, and polymorphous cell sarcoma The spleen 
ud liver were not invaded 

Joav B AIcA-nevx , hi D 

Internal Derangements of the Knee Joint Diagnos- 
ic Scope of Soft Tissue Roentgen Examinations and the 
’acuum Techmque Demonstration of the Memsex. 

Gtrshoii-Cohen Am J Roentgenol 54 338-347, 
kdober 1945 

Adequate study of the knee joint requires a denzon- 
tralion of the soft tissues as uell as the bones compris- 
ug the joint Special tccliuics for soft tissue exaimua- 
•on are not necessary if a proper light source is used m 
iieiMiig the roeutgenograms The internal meniscus 
"ay be demonstrated by traction or abduction of the 
eg An autcropostenor view is made uith the patient 
)*ng on the affected side uith the leg extended and a 
•and bag under the knee, and iizth forcible abduction 
cil the leg against the table top during the exposure In 
normal subjects, the internal meniscus can be demon- 
strated III not more than SO per cent of examinations. 


the external meniscus in not more than 20 per cent 
The only positive findmg of value is failure of visualiza- 
tion of the menisci in the affected knee when they can 
be demonstrated on the healthy side This usually 
indicates sjmovial effusion A search should then be 
made for fractures at the attachment of the meniscus 
and evidences of swelling of the tibial collateral hgament, 
smee sprain of this hgament usually occurs with mter- 
nal meniscus injuries Other conditions which can be 
demonstrated by roentgen exammation, and which 
might be confused with internal derangements clmi- 
cally, are discussed, includmg loose bodies, spram or 
rupture of the tibial cxillateral hgament, periarticular 
bursitis, cysts of the memsci, and neoplasms 

L W Pato,, M D 

Derangements of the Knee Jomt Diagnostic Aid 
Obtained by the Roentgenologic Exanunahon of the 
Soft Structures and of the Memsci Without Injection 
of Contrast Media J Gershoa-Cohen U S hfav 
M BuU 45 488-499, September 1945 

This paper begins with an extensive revieu of the 
symptomatology, physical findings, and morphology 
of various types of injuries to the knee joint involvmg 
the cartilages and bgaments and mcludes a descnption 
of a vacuum technic for demonstration of the menisci 
(see preceding abstract) The author feels that at least 
three projections of the knee are desirable, the antero- 
postenor, the lateral, and the longitudmal The last 
named is particularly suitable for a study of the patella 

Intra-Articular Osteochondral Fractures as a Cause 
for Internal Derangement of the Knee m Adolescents 
Paul H Hannon J Bone & Joint Surg 27 703-705, 
October 1945 

Osteochondral fractures m the knee are believed to 
be frequently overlooked or discovered only after ar- 
throtomyhasbeen performed under a mistaken diagnosis 
of meniscus mjury Actually, such fractures are rather 
common m juveniles and adolescents following injury 
to the knee, particularly the patella There is a loose 
body m the joint, and the patient complams of pam, 
suelhng, and possiblj lacking a{ the jomt. 

Two cases are recorded here The first patient ivas 
a 15-year-oId boy who lacerated his knee m a fall X- 
ray examination demonstrated a small fragment of bone 
in the articular space This body was removed and 
found to be about three times the expected size, due 
to the cartUagmous coveniig The fragment had been 
detached from the lateral femoral condyle. 

The other patient uas a 10-year-old girl who dis- 
located the patella in a fall, with resulting heniarthrosis, 
pain, and disability Roentgen cxannnation faded to 
demonstrate any fracture or loose body The joint w as 
opened five months after injury, demonstratmg a defi- 
mie defect m the articular surface of the patella on the 
medial aspect, m the process of fiUiug-m with fibro- 
cartilage The loose body was found in the joint cavity 
and ii-as much larger than the defect in the patella, 
showing that about half the latter had been filled iii 
during the intcrx-al following the mjurj' 

The films of the second case were reviewed after 
operauon, and a rather indefinite soft shadow was seen 
in the joint eavity The possibditj of soft-tissuc x ray 
studies being of hdp m these cases is suggested 

JouN B McAnesy, M D 
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these patients had a staphylococcal septicemia 0 lta,l a “ ^ ^ disclosed evidence of an eipandle. boa- 
metastatic bone lesions, and 10 had septic arthnte^ 

An ‘^'^cellent table is appended, giving details of treat- 
ment of the entire senes AIax Climan. M D 


James W 
Surg 70 


Brodie’s Abscess Two Case Reports 
DoiMiey and Harold E Simon Am T 
SC-94, October 1945 

Brodies abscess is a i\ell localized chronic or sub- 
acute, non-spceific pjogcinc abscess, usually luvolviiig 
the ju\ta epiphjscal regions of long bones It is often 
entirely overlooked or nrongly diagnosed Prompt 
rcs^iise to treatment makes early diagnosis essential 
1 no cases are pre-seiited In one the abscess ivas in 
the trochanteric area of the left femur, in the other 
in the loner end of the right radius The character- 
istic symptoms are pain and bony enlargement, nhich 
may be present necks to years before the underlying 
lesion is recognized The pain is norse n ith activity or 
aUnospheric changes and is usually more severe at 
night Effusion into the adjacent joint is not infre- 
quently observed Examination reveals a fusiform 
snclhng, and locahzed tenderness is frequently ehcited 
The soft tissues are characteristically not involved, and 
the spontaneous development of a draimng sinus is 
rare Shortening of the extrcinity may occur rarely in 
tlie young, more rarely, lengthening is observed Early 
diagnosis depends upon the roentgen demonstration of 
a small area of decreased density, with shght thickening 
of the surrounding bone, usually near the epiphysis of a 
long bone Later the cavity becomes clear-cut and the 
cu-cumfereuce of the bone is increased The differenual 
diagnosis must take mto consideration sarcoma, chrome 
sclerosmg osteitis, bone cysts, tuberculosis, and syphi- 
htic osteitis and periostitis 

Brodie's abscess occurs predominantly in males dur- 
ing the age of greatest physical activity, suggesting 
trauma as a contributing factor The sigmficance of 
trauma, however, is questionable The upper and 
lower ends of the tibia arc the sites most frequently 
mvolved, next in order are the femur, humerus, and 
radius The frequency of acute infections precedmg 
Brodie’s abscess is stnkmg, the identical organism bemg 
recovered from the abscess m many instances Ty- 
phoid, paratyphoid, B coli, streptococcus, and staphy- 
lococcus mfectious are specifically mentioned 
The present methods of treatment consist of complete 
escision of the cavity with saucenzation and primary 
closure Sulfonamides locally, frequently supple- 
mented by syste m ic administration pre- and jjost- 
operatively, are mdicated A cast is usually apphed 
for two or three weeks after operation. The prognosis 
13 e-xcellent C R Perryman, M D 


Uon of the femur and the base of the femoral neck 
There was localized thmning of the coitei, the penpl- 
cry of which was still intact. In addiuon, ihett was 
a mottled, somewhat cucular shadow of mcreastddti 
sity m the central portion of the cyst like area. Otlxr 
skeletal studies showed no abnormahhes Biopsy was 
done, and photomicrographs show the repbctmoil d 
normal bone by loosely arranged fibrous cosmectiK 
tissue mth numerous spicules of newly formed aoi- 
lamcllated, atypically calcified metaplastic fiber btet 
The cyst was curetted and filled with bone chips fan 
the tibia, and the patient made a good recovery 
The authors give a bnef but comprehensivt renra 
of the literature, mentionmg “Albnght’s triad” d{l) 
bone changes of "osteitis fibrosa," (3) cutaneous jq 
mentation, and (3) eadoenne dysfunction, mthpitto- 
Clous puberty m females Neither pigmeataOoa or 
endocrine disturbance iras present m the case repatri 
here 

Differentiation of fibrous dysplasia from hypo 
thyroidism is based on the relatively normal cakuo 
metabolism and the histologic eianunation B* 
latter also serves for differentiation from skdtul 
enchondromatosis (Ollier’s disease), lanthomatooi 
bone lesions, Paget’s disease, multiple myeloma, aid 
localized lesions such as umcameral bone cyst, giant-cdl 
tumor, chrome osteomyelitis, enchondroma, tosmo- 
phihc granuloma, and other rarefying lesions 
There are two practical conclusions to be drawn fti® 
this paper (1) After biopsy to discover the true natnrt 
of the disease, the lesion should be curetted t*t 
and autogenous bone chips be put m place loprev®* 
further growth with an eventual pathologic fracturt 
(2) The term ’cyst" as applied to these lesions is not 
justified even though radiographically they 
cystic They are not true cjrsts but are compo^ 
fibrous tissue with atypical bone formation and art 
correctly designated 'fibrous dysplasia ’’ 

Sydvev P Thomas, if B 


Fibrous Dysplasia — A "Cystic” Lesion of Bone 
Herbert M Stauffer and Patrick J Fitzgerald U S 
Nav AX Bull 4S 653-660, October 1945 
The authors report a case under Jaffe and Lichten- 
stein’s designation "fibrous dysplasia’ (see Arch Path 

33 777, 1942 Abst m Radiology 40 319, 1943) 

A 20-year-old Army veteran had a dull achmg pain 
m the right hip of six months’ duration and a shght 
limp The physical findmgs were otherwise msigniB- 
cant, and laboratory tests were not remarkable. The 
blood serum calcium was 11 7 rag per cent and the 


On Osteoarthrosis Alkaptonunca (Ochronohea) wdi 
Description of One Case Johan Hertzberg Acu 
radiol 26 4S4-490, Aug 31, 1945 (In English ) 
The clmical importance of alkaptomina with 
nosis IS mainly due to the lesions it produces in the bouo 
and jomts These were first described by 
1368 The ochronotic piffment is deposited m 
articular cartilages, especiaily those with poor metaw^ 
lism These become black, lose their elasticity, 
become brittle Fragments of the blackened cartiuS 
are broken off into the jomt and deposited m 
vial membrane, with subsequent thickening <» 
membrane and finally of the entire articular capsaic- 
in spite of some regeneration, constant wear may 
tually destroy the cartilage completely 
occurs, there are changes m the articular surface oi 
bone, with sclerosis and bone proliferation and sn 
sequen tly bony ankylosis . 

The case recorded is that of a 54-year-old man 
two years pnor to admission began havmg pain la ^ 
left shoulder, with stiffness One year later ^ 
penenced the same symptoms m the right sboulotf 
Alore recently, pam and swelling had developed m 
knees Physical examination revealed atrophy of th® 
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ymptoms, and a later roentgenogram revealed little 
rhange 

This typeof lesion is best treated conservatively, with 
mmobilization and physiotherapy Partial disabihty 
s Utely to be prolonged, and full function is not regained 
Che calcifications persist and undergo maturity or fu- 
iion Spontaneous regression is said to occur, but it 
vas not observed in any of the author’s cases 

L W Paul, M D 

A Case of Deformity of the Thorax, Probably Due to 
Congenital Malformation of the Dorsal Spure Risto 
Jlo Acta radiol 26 456-463, Aug 31, 1946 (In 
Herman) 

The author descnbes the case of a 13-year nald girl 
flnth a severe deformity of the dorsal spine and one side 
if the thorax The x-ray esammation revealed exten- 
!ive developmental defects and lack of fusion in the 4th 
;o 8th thoraac vertebrae, resulting m kyphoscohosis 
ind costal abnonnahties The bone structure and the 
iensity of the affected vertebrae were normal, and there 
■veie no signs of inflammatory or mahgnant change 
Ernst A Schmut, M D 

Unilateral Hypoplasia of Lumbosacral Articular Proc- 
isses A Case Report. Paul E McMaster J Bone 
St Joint Surg 27 683-686, October 1945 

This case report deals with a 30-year-old man with 
?aia in the lower back and right lower extremity 
Physical findings mdicated changes m the ngbt hip and 
thigh, with measurable atrophy of the nght gluteal, 
thigh, and calf muscles Roentgen examination of the 
lumbosacral area showed the nght side normal, but on 
the left the articular process between the fifth lumbar 
and the first sacral segments were markedly under- 
developed The left lamma of the fifth lumbar verte- 
bra was also hypoplastic There was moderate hazi- 
ness of both sacroihac jomts, mdicatmg arthntic 
changes 

This report is beheved to be the first to describe this 
particular change, although anatomical variations and 
anomalies are known to occur frequently in this region 
Radiographically thechanges are not well demonstrated 
m the anteropostenor and lateral views but are clearly 
seen m oblique views of the lumbosacral region 

John B McAnenx , M D 

Sagittal Cleft (Butterfly) Vertebra Frederick J 
Fischer and R E VanDemark J Bone & Joint Surg 
27 095-698, October 1945 

This IS a report of two cases of moderate develop 
mental abnormality of a vertebral body One patient 
shoiied mid-lme separation of two unequal portions of 
the third lumbar b^y, mth the larger and higher por- 
tion on the right and the smaller and shallon er portion 
oil the kft, resultmg m a left lumbar scoliosis The 
^ond patient shooed a division of the body of the 
^venth tlioracic vertebra by a narrow cleft oithout 
lateral displacement of the divided parts or antenor 
"edging of the body The eighth thoracic body hoo- 
over, of which the antenor third was lacking, shooed 
inarke-d antenor wedging resultmg in a definite kypho- 
'u at this level 

^'’1' typical butterfly appearance is demonstrable m 

ho anteropostenor view The adjacent lutcrvcrtebral 
I’Paces may be narrooed but not collapsed 

Joiiv B JIcAnem. M D 


Congemtal Humeroradial SynoEtosis H S Murphy 
and C G Hanson J Bone & Jomt Surg 27 713-713, 
October 1945 

A case of bilateral humeroradial synostosis m a new- 
born infant is recorded Though an hereditary tend- 
ency has been observed in other cases of this deformity, 
no history of its occurrence in the past three generations 
was obtamed in the present case References to the 
rather scanty hteratiire are appended 

Congemtal Absence of the Odontoid Process A 
Case Report. Raymond C Scannell J Bone & Joint 
Surg 27 714-716, October 1946 

Roentgen exammation of a 23-year-old soldier who 
had sustamed an injury of the neck m wrestlmg re- 
vealed complete absence of the odontoid process, with 
abnormal mobibty of the atlas on the axis m flexion and 
extension The previously reported cases of this 
anomaly, to which references are given, came under 
observation because of dislocation of the atlas on the 
axis 

Radiologic Approaches Necessary m the Treatment 
of Congenital Subluxations of the Hip, from the Sur- 
geon’s Pomt of View A Laquemfere J de radiol et 
d’^ectrol 26 48-51, 1944-15 

This paper is a r&umfi of one by Barcat published m 
1943 m the Jievtte d'orthopfdia It discusses the radio- 
logic diagnosis of congenital subluxation of the hip at 
three penods before the child begins to walk, between 
the ages of eighteen months and eight years, and m 
older children 

Walkmg may be delayed as much as ten months after 
the usual time In the youngest group three roentgen 
signs are of importance (1) an exaggerated obliquity 
of the roof of the acetabulum (the angle with the hon- 
zon exceedmg 35 degrees), (2) absence, or at least 
diminution m size, of the capital epiphysis, which nor- 
mally appears between the sixth and twelfth months, 
usually about the eighth, (3) displacement outwards 
and upwards of the upper end of the femur, the so-called 
‘ lobster claw” sign 

In children from a year and a half to eight years old, 
films of both hips are indispensable, as mcipient and 
mmimal luxations may othenvise escape notice The 
climcal and radiologic signs which may occur at this age 
are enumerated Arthrography foUowmg mjection of a 
contrast medium may be useful It is less essential m 
the eight- to fifteen-year-old group 

The paper is illustrated by roentgenograms Some 
might take issue with the author’s interpretation of one 
of these as "bilateral subluxation ” In this, the 
acetabulum has a steep slope — what many American 
radiologists would designate as a "pre luxation stage” — • 
but the heads are certainly not out of the acetabula 

In cases which do not easily lend themselves to closed 
reduction, the shelf operation is considered the proce- 
dure of choice Percx J Delano, M D 

THE GEHITO-URINARY SYSTEM 

Use of the Antidiuretlc Property of Pitressm m Ex- 
cretory Pyelography Robert Lich, Jr , and Paul J 
Lewis J Lrol 54 400-402, October 1945 

The preparation of paUents for intravenous urog- 
raphy can be reduced to a nimimum by administering 
pitressm m doses of 0 5 c c (10 units) subcutaneously 
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Aseptic Necrosis of the Astragalus Following Aztho- 
desmg Procedures of the Tarsus Frederick M Afarek 
and Albert J Schem J Bone &. Joint Surg 2? 5S7-594 
October 1945 

The blood supply of the astragalus is derived chiefly 
from the anterior tibial artery Authorities differ on 
minor details, but there is quite common agreement that 
^^e iiutncnt vessels enter the bone at the neck, a rather 
“precarious” location It is not surprismg, therefore, 
that procedures involving extensive resection of the 
head and neck of the astragalus for the correction of foot 
deformities should be followed by aseptic necrosis 
Mention of this complication seems, hoaever, to be 
lacking in the literature, though its occurrence after 
fractures and fracture dislocations is well known 

The authors have encountered aseptic necrosis of the 
astragalus 6 times in a senes of 61 cases in which wide 
resectionofthehcadand neck w as done Lesser degrees 
of increased density and temporary mottling of the 
body were observed m other eases, but these changes 
did not persist and did not necessitate limitation of 
w eight bearing The 5 case histones are presented, and 
roentgenograms illustraUng their course are repro- 
duced An additional cose m which necrosis developed 
foUowmg fracture is included for comparison 

The conclusion is reached that where extensive re- 
section IS necessary for the correction of foot dcformi- 
Ucs, It would seem advisable to remove bone from the 
scaphoid or cuneiform rather than from the astragalus 
In any event, postoperative roentgenograms should be 
watched tor evidence of aseptic necrosis Should it 
occur, weight-bcanng must be avoided for six to nine 
mouths m order to prevent collapse of the bone and 
eventual developmcut of a secondary osteoarthritis of 
the ankle joint Joilv B AIcAnbw, M D 


Metatarsal March (Fatigue) Fractures Albert L 
Leveton Am J Surg 70 49-57, October 1945 
The author reports 259 cases of march fracture of 
the metatarsals which constituted 2 35 per cent of the 
orthopedic cases seen at a station hospital during a 
period of nuic months He considers it to be on occupa- 
tional disease associated with military traiumg and 
extremely rare in civiUan life 

Primary importance is attached to fatigue of the 
peroaeus longus and tibialis posticus muscles The 
tendons of these muscles form a slmg which assists in 
the support of the long plantar arch None of the 
fractures occurred m association with marked degrees 
of pes planus and only 14 m pes planus of second degree 
The atavistic foot is not beheved to play an important 
predisposing role in these fractures, although m only 
64 of the cases was there conformity to the "normal" 
foot, in which the five metatarsal bones are arranged in 
parcel formation with the head of the first metatarsal 
on the same transverse plane or even a little more distal 
rhan that of the second If the second metatarsal was 
longer and protruded beyond the other segments, it was 
apt to be the site of fracture, but this did not hold true 
m fractures of the third metatarsal The author does 
not believe that age or pre-mduction occupation are con- 
tnhutwg factors smee the age distribution of his cas^ 
comcided with that of the station population m 
S3 per cent had foUowed a sedenta^r occupation. 47 

an active occupation Most fmetures occurred : 
durmg the second to fourth month of trauung when ^ 
the program was most strenuous 


' The nght foot was mvofved I5t tunes and the left 
^ 105 times The fractures occurred m the second aal 

i third metatarsals 228 tunes Twenty three cases ol 
multiple fractures were found and m 10 of these the 
' fractures were bilateral The second and thud meu 
I tarsafs again were most frequently involved Thefijc 
• ture was complete m 199 cases and incomplete m 60 
cases In 35 there was some displamnent 

The onset of clinical symptoms usually foUowed i 
longer forced inarch and was acute or insidious The 
patient was usually able to conbnue with ks maith, 
and the average mterval between the onset of syaptomi 
and hospitaJization was 15 4 days Pam and nreJhiii 
of the dorsum of the foot were the usual complamU. 
Physical examination showed pomt teudemessandsoat 
sivellmg over the mvolved metatarsal llotmn of lh« 
toe caused pam 

The roentgen findings vaiy with the age of the la 
jury, and a negative roentgenogram is not conduave 
in the presence of positive chmeal findings In Rich 
cases the author advises a recheck m about a met. 
Early in the first neek there may be merely penosttal 
elevation and thickenmg Following the first ved: 
there may be diffuse thickenmg of the penostaura or 
more commonly the fracture extends through the en 
tire thickness of the bone Large, fluffy, or cottony 
callus at the fracture site is one of the characteiisticsol 
metatarsal march fracture, but there is slight prate 
tion of callus m fractures mvoJvmg the neck. ATim 
fracture involves the first metatarsal, it occurs »t the 
base and is of the "ice-crack” type After four to sis 
weeks the callus becomes organized and a fusuonn 
SwelJmg is present at the fracture site Angulation i5 
not common , 

The patients are kept at bed test for three weels 
although no untoward effects were observed in a snte 
group who were permitted to bear weight on the h 
after seven to ten days They are then placed on a re- 
Conditioumg program for two to four weeks, and are 
eventually returned to full duty In none of the cases 
was the foot immobilized m plaster Ninety owe per 
Cent of the patients made a good recovery A few 
tinued to complam of pain, attributable to meata ^ 
tors or to excessive callus Non union was not , 
and delayed union was extremely rare None ^ 
patients was discharged from the Army because o 
ability attributable solely to march fracture of * 

tarsal Fuank P Brooks, M U 


Fost-Traumabc Para-Articular Calclflcatiaas and 
OssificationB of the Ankle Arnold D Piatt ■Vw J 
Roentgenol 54 348-354, October 1945 

The subject of post-traumatic calcification uno 
fication m the soft tissues about jomts is discussed m 
general and a case of para articular calcification occur 
nng at the ankle joint IS described m detail Roentgen^ 

grams made shortly after a twastmg injury to the an e 
revealed only evidence of joint effusion Because 
pain and disability, the patient, a 22-ycar old soldier, 
was hospitalized for nme dajfs On return to full du y 
discomfort m the ankle contmued Roentgen exanuna 
tiou about SIX weeks after the injury revealed a bneir 
fifra-lite calcification between the tibia and fibula, a^ 
parently in the mterosseous membrane A crescen - 
shaped calcification along the posterior malleolus of too 
tibia, could be seen and this was not attached to the 
bone Physiotherapy was begun with improvement m 
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rmptoms, and a later roentgenogram revealed httle 
lange 

This typeof lesion is best treated conservatively, with 
nnobilizatioa and ph 3 ^iotherapy Partial disability 
likely to be prolonged, and full function is not regamed 
he cicifications persist and undergo maturity or fu- 
on Spontaneous regression is said to occur, but it 
as not observed in any of the author’s cases 

L W Paul.MD 

A Case of Defonmty of the Thorax, Probably Bue to 
ongerutal Malformation of the Borsal Spurs Risto 
do Acta radiol 26 456-462, Aug 31, 1945 (la 
lennan ) 

The author describes the case of a 13-year-old girl 
nth a severe deformity of the dorsal spme and one side 
I the thorax The x-ray examination revealed exten- 
ive developmental defects and lack of fusion m the 4th 
o 8th thoracic vertebrae, resultmg m kyphoscoliosis 
nd costal abnormalities The bone structure and the 
lensity of the affected vertebrae were normal, and there 
fete no signs of inflammatory or malignant change 
Ernst A Schmidt, M D 

Unilateral Hypoplasia of Lumbosacral Articular Proc- 
isses. A Case Report Paul E McMaster J Bone 
i. Joint Surg 27 683-686, October 1945 
This case report deals with a 30-year-old m a n with 
pain m the lower back and right lower extremity 
Physical findings indicated changes m the right hip and 
thigh, with measurable atrophy of the nght gluteal, 
thigh, and calf muscles Roentgen exammation of the 
lumbosacral area showed the nght side normal, but on 
the left the articular process between the fifth lumbar 
and the first sacral segments were markedly under- 
developed The left lanuna of the fifth lumbar verte- 
bra was also hypoplastic There was moderate hazi- 
ness of both sacroiliac jomts, mdicatmg arthntic 
changes 

This report is believed to be the first to describe this 
particular change, although anatomical vunations and 
anomabes are known to occur frequently in this region 
Radiographically thechanges are not well demonstrated 
m the anteropostenor and lateral views but are clearly 
seen in oblique view's of the lumbosacral region 

John B McAnbny, M D 

Sagittal Cleft (Butterfly) Vertebra. Frederick J 
Fischer and R E VanDcmark J Bone 3. Joint Surg 
27 095-698, October 1945 

This IS a report of two cases of moderate develop- 
mental abnormality of a vertebral body One patient 
showed mid-line separation of two unequal portions of 
the third lumbar body, wnth the larger and higher por- 
tion on the right and the smaller and shallower portion 
on the left, resulting m a left lumbar scoliosis The 
second patient showed a division of the body of the 
stscnlh thoracic vertebra by a narrow cleft without 
lateral displacement of the divided parts or anterior 
wedging of the body The eighth thoracic body, how- 
e'er, of which the antenor third was lacking, showed 
marked anterior wedging resulting in a definite kypho- 
sis at this Ic'cl 

The typical butterfly appearance is demonstrable m 
the anteropostenor ' lew The adjacent mtemcrtcbral 
spaces may be narrowed but not collapsed 

John B McAsens M D 


Congemtal Humeroradial Synostosis H S Murphy 
and C G Hanson J Bone & Jomt Surg 27 712-713, 
October 1945 

A case of bilateral humeroradial symostosis in a new- 
born infant is recorded Though an hereditary tend- 
ency has been observed m other cases of this deformity, 
no history of its occurrence m the past three generations 
was obtained in the present case References to the 
rather scanty hterature are appended 

Congenital Absence of the Odontoid Process A 
Case Report. Raymond C Scannell J Bone & Joint 
Surg 27 714r-715, October 1945 

Roentgen exammation of a 23-year-old soldier who 
had sustained an mjury of the neck in wresthng re- 
vealed complete absence of the odontoid process, with 
abnormal mobihty of the atlas on the axis in flexion and 
extension The previously reported cases of this 
anomaly, to which references are given, came under 
observation because of dislocation of the atlas on the 
axis 

Radiologic Approaches Necessary in the Treatment 
of Congemtal Subluiations of the Hip, from the Sur- 
geon’s Point of View A Laquemire J de radiol et 
d’aectrol 26 48-51, 1944-16 

This paper is a r&um£ of one by Barcat published in 
1943 in the Jieviie d’orthopSdte It discusses the radio- 
logic diagnosis of congenital sublnxation of the hip at 
three periods before the child begins to walk, between 
the ages of eighteen months and eight years, and m 
older children 

Walkmg may be delayed as much as ten months after 
the usual time In the youngest group three roentgen 
signs are of importance (1) an exaggerated obhquity 
of the roof of the acetabulum (the angle with the hori- 
zon exceedmg 35 degrees), (2) absence, or at least 
dimmution m sue. of the capital epiphysis, which nor- 
mally appears between the sixth and twelfth months, 
usually about the eighth, (3) displacement outwards 
and upwards of the upper end of the femur, the so-called 
"lobster-claw ” sign 

In children from a year and a halt to eight years old, 
films of both hips are indispensable, as mcipient and 
minimal luxations may otherwise escape notice The 
clinical and radiologic signs which may occur at this age 
are enumerated Arthrography foUowmg injection of a 
contrast medium may be useful It is less essential in 
the eight- to fifteen-year-old group 
The paper is illustrated by roentgenograms Some 
might take issue with the author's interpretation of one 
of these as "bilateral sublaxatioa ’’ In this, the 
acetabulum has a steep slope — ivhat many American 

radiologists would designate as a “pre luxation stage” 

but the heads are certainly not out of the acetabula 
In cases which do not easily lend themselves to closed 
reduction, the shelf operation is considered the proce- 
dure of choice PcRcv J Delano M D 

THE GENITO-URINARy SYSTEM 

Use of the Antidiuretic Property of Pitressm m Ex- 
cretory Pyelography Robert Lich, Jr . and Paul J 
Lewis J Crol 54 400-402, October 1945 
The preparation of patients for mtra\enous urog- 
raph> can be reduced to a minimum b> adinmistcnng 
pitressm in doses of 0 5 c c (10 units) subcutaneously 
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AsepUc Necrosis of the Astragalus FoUowing Artho- 
and aETSi,®^ the Tarsus Frederick U Marefc 
Octobe^r ^ Done & Joint Surg 27 587-594 


injna IJH 


fr Jm ^ ^ ‘ ‘^tragolus IS derived chiefly 

m?n O'- t'bial artery Authorities differ on 

minor details, but there is quite common agreement that 
the nutrient vessels enter the bone at the neck, a rather 
precarious" location It is not surpnsmg. therefor" 
^at pr^dures involving extensive resection of the 
hMd and neck of the astragalus for the correcUon of foot 
d^ormities should be foiloued by aseptic necrosis 
Mention of this complicaUon seems, hoaever, to be 
^lug in the literature, though its occurrence after 
fractures and fracture dislocations is a ell knoa-n 
The authors have encountered aseptic necrosis of the 
astragalus 5 tunes in a senes of 61 cases in ahich wide 
rraection of the head and neck a as done Lesser degrees 
of increased density and temporary mottling of the 
body were observed in other cases, but these changes 
did not persist and did not necessitate limitauon of 
weight-bearmg The 5 case histones are presented and 
roentgenograms illustratmg their course are repro- 
duced An additional case in a hich necrosis developed 
following fracture is included for comparison 
The conclusion is reached that where extensive re- 
section IS necessary for the correction of foot deformi- 
ties, it would seem advisable to remove bone from the 
scaphoid or cuneiform rather than from the astragalus 
In any event, postoperative roentgenograms should be 
watched for evidence of aseptic necrosis Should it 
occur, weight-bearmg must be avoided for six to nme 
months m order to prevent coUapse of the bone and 
eventual development of a secondary osteoarthritis of 
the anUc joint John B ilcAsE'n, M D 


Metatarsal March (Fatigue) Fractures. Albert L 
Leveton Am J Surg 70 49-67, October 1945 
The author reports 259 cases of march fracture of 
the metatarsaU which consUtuted 2 35 per cent of the 
orthopedic cases seen at a station hospital durmg a 
period of nme months He considers it to be an occupa- 
tional disease associated with mihtary trammg and 
extremely rare m civihan life 
Primary importance is attached to fatigue of the 
peroneus longus and tibialis posticus muscles The 
tendons of these muscles form a slmg which assists m 
the support of the long plantar arch None of the 
fractures occurred m association with marked degrees 
of pes planus and only 14 m pes planus of second degree 
The atavistic foot is not beheved to play an important 
predisposmg role m these fractures, although in only 
64 of the cases was there conformity to the "normal” 
foot, m which the five metatarsal bones are arranged m 
parallel formation with the head of the first metatarsal 
on the same transverse plane or even a httle more distal 
than that of the second If the second metatarsal was 
longer and protruded beyond the other segments, it was 
apt to be the site of fracture, but this did not hold true 
m fractures of the third metatarsal The author does 
not beheve that age or pre-mduction occupation are con- 
tributing factors smee the age distnbution of his cases 
comcided with that of the station population m general, 

53 per cent had followed a sedentary occupation, 47 
per cent an active occupation Most fractures occurred 
durmg the second to fourth month of trammg when 
the program was most strenuous 


The right f^t was involved 154 times and thtkk 

tSd m'1 1 m the second Id 

t^d metatarsals 228 times Twenty three cases of 

multiple fractures were found and m 10 of these the 
fractmes were bilateral The second and third men 
tarsals again were most frequently mvolved The frac 
ture was cojnplete m 199 cases and incomplete m CO 
crises In 35 there was some displacement 
The onset of clinical symptoms usually foUoired a 

long or forced march and was acute or msidious Ttit 

patient was usually able to contmue with his march, 

and the average mterval between the onset of sjTDpto 

and hospitalization was 15 4 Pain and swclE 
of the dorsum of the foot were the usual complanj 
Ph 3 ^ical examination showed point tenderness aadsai 
swelling over the involved metatarsal Motion oft 
toe caused pain 

The roentgen findings vary inth the age of thei 
jury, and a negative roentgenogram is not coaduir 
in the presence of positive clmical findings. In so 
cases the author advises a rechecl. m about a nt 
Early m the first week there may be merely pcnohtt 
elevation and thickening Following the first we 
there may be diffuse thickening of the penosteum 
more commonly the fracture extends through the t 
tire thickness of the bone Large, fiufly, orcottoi 
callus at the fracture site is one of the charactcnshcs 
metatarsal march fracture, but there is shght pmdu 
tion of callus m fractures mvolving the neck WTh 
fracture involves the first metatarsal, it occurs at ti 
base and is of the '*ice-crack'' type After four to t 
weeks the eaUus becomes organized and a fusifor 
swelling is present at the fracture site Angulatwn 
not common 

The patients are kept at bed rest for three weet 
although no untoward effects were observed m a snu 
group who were permitted to bear weight on the 
after seven to ten days They are then placed on a n 
conditionmg program for two to four weeks, and ar 
eventually returned to full duty In none of the case 
was the foot immobilized m plaster Ninety mnc pf 
cent of the patients made a good recovery A few con 
tmued to complain of pam, attributable to 
tors or to excessive callus Non-union ^vas not obherreo 
and delayed union was extremely rare None of tlu 
patients ivas discharged from the Army because of du 
ability attributable solely to march fracture of ihenieti 
tarsal Franc P Brooks, M D 

Post-Traumatic Para-Articular Calcifications 
Ossifications of the Ankle Arnold D Piatt 4^ J 
Roentgenol 54 348-364, October 1945 

The subject of post-traumatic calcification and 
fication m the soft tissues about joints is discussed m 
general and a case of para articular calcification occur 
ring at the ankle joint is described in detail Roentgcc^ 
grams made shortly after a twistingmjury to the an^ 
revealed only evidence of jomt effusion Because 
pain and disability, the patient, a 22 year old soldicff 
was hospitalized for nme days On return to full diiiy» 
discomfort in the ankle continued Roentgen exaniiaJ 
tion about six weeks after the mjury revealed a hflfit 
film-Jike calcification between the tibia and fibula, ap* 
parentJy in the interosseous membrane. A crcsccflt 
shaped calcification along the posterior malleolus of 
tibia could be seen, and this was not attached to 
bone Physiotherapy was begun with improvemenf ^ 
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pancreas 1, colon 1) AH of the patients n ere bad risks 
for any operative procedure and would have died 
within a few months at most if untreated At the time 
of the report 5 w ere doing n elf at over eighteen, fifteen, 
fifteen, seven, and five months after combined opera- 
tion and irradiation 

Although the senes is small, the authors beheve the 
results show that their method is a rational and hopeful 
ad\ ance in the treatment of inoperable cancer of the 
viscera W'hde wider exposure is needed than for 
surgery alone, the whole procedure, with adequate pre- 
cautions, should be less shock-producmg than wide 
surgical excision 

Having no precedent to indicate the effects of high 
tumor doses withm a minimum of 2-5 mm , rather 
smaller doses than could be expected to be curative 
alone were given to the earlier cases, and supplementary 
external irradiation was started ten days following 
operation At first only one x-ray tube (a Metropohfau 
Vickers constantly evacuated tube of the 250 kv type) 
was used, now two tubes are employed simultaneously 
m treatmg a smgle lesion This has been done to in- 
crease the lesion mtensity to double that available ivith 
the standard apparatus The lower tube has a vertical 
traverse only, whereas the overhead tube has a vertical 
and horizontal traverse With the single tube, the 
total initial lesion dose through the wound has been 
500-1,200 r, the latter figure being chosen m the earher 
cases because it had proved effective m certain super- 
ficial lesions With the two tubes, a provisional figure 
of 1,300 r was decided on as a minimal dose throughout 
the tumor, entaihng a surface dose of 1,350 r from each 
tube simultaneously Even after a dose of 1,500 r 
in about three mmutes there was remarkably little re- 
action Such reaction as did occur came on later, when 
the operative shock had passed off, and was bmited to 
slight nausea and anorexia, with rare vomitmg The 
radiation reaction was more severe and the recovery 
much slower m the patients who received external ir- 
radiation 

Quahtatrve and Quantitative Histological Examina- 
tion of Biopsy Material from Patient s Treated by Radia- 
tion for Carcmoma of the Cervix Uten A Glucksmann 
and F G Spear Brit J Radiol 18 313-322, October 
1W6 

Glucksmann m 1941 described a method of evaluat- 
ing quantitatively the results of radiation on human 
inahgnant tissue by serial biopsies during treatment 
(Brit J Radiol 14 187, 1941 Abst m Radiology 
38 125,1942) This makes possible an earlier prognosis 
in individual cases and more rapid cxmluation of meth- 
ods of irradiation than waiting for the customary thrcc- 
and fi\c-ycar periods This method was applied to 100 
patients with carcmoma of the cervix treated since 

1938 by some modification of the Stockholm tcchnic 
A further senes of 502 cases treated between 1930 and 

1939 was classified ou the basis of a prc-irradiation 
hiODsy, according to the degree of anaplasia and the 

ills Were compared with the clinical follow up, 
ch covered at least five years 

'he method consists in classifying the entire cell 
mlatioii of selex-ted young areas from the primary 
nor in serial biopsies done before, during and after 
iiiiiuit It H iintiortant to select young areas from 
the growing edge The cells are placed in four cate- 
gories di\ idnig, dcgeiienumg, resting, and differentiat- 


ing By pfottmg these counts as percentages against 
time on a graph, curves are obtamed which mdicate the 
effectiveness of the irradiation 
Many biopsies were made m the ongmaf studies 
In practice, it was found that four, at 0 (pre-irradiation) , 
7, 14, and 28 days after the first irradiation, were suffi- 
cient for a reliable assessment of the histologic response 
An unfavorable response is characterized by a per- 
sistence of mitosis, little or no alteration m the resting 
and degeneratmg cells, and no mcrease in the number of 
differentiatmg cells A favorable response is mdicated 
by an early disappearance of nutosis, a later disappear- 
ance of restmg ceils, and an mcrease m the degeneratmg 
and differentiatmg cells Eventually there is a fall m 
the differentiating cell count correspondmg to an in- 
crease m the degenerating cell count 

In the majority of cases there is agreement between 
the histological and the clmical observations The 
mam cause of disagreement, which appears in the early 
months after treatment, is the absence of chmcally 
recognizable cancer w hen there is evidence histologically 
of malignant growth During this period, apparent 
healing does not necessarily mean absence of raahgnant 
cells The percentage of disagreement between histo- 
logical prediction and clinical observation decreases 
with the passage of time 

In this senes, on the basis of the pre-treatment biop- 
sies, the tumors were classified as "anaplastic parakera- 
totic,” showing practically no signs of differentiation, 
“anaplastic squamous,” with cells resemblmg young 
normal basal cells, and "anaplastic columnar," showing 
adenocaremomatous characteristics The anaplastic 
parakeratotic tumors show a less satisfactory response 
than tumors of the other two groups m the same stages, 
but this is not uniformly consistent, mdicatmg that 
other factors than histologic classification play a part 

Other factors which may influence the outcome may 
be uncontrollable variations in the distribution of the 
radiation in spite of every effort to keep it standardized 
There may be unrecognized tumor cells outside of the 
area irradiated, or distant metastases, or unfavorable 
factors in the surroundmg tissues 

The survey of the 502 cases which have a five-year 
follow up confirms the fact that irradiation is less satis- 
factory m anaplastic tumors than in differentiating 
types Sydney J Hawley, M D 

Carcmoma of the Female Urethra (Review of the 
Literature and Report of Three Cases) S G Clayton 
J Obst & Gyaaec Bnt Emp 52 508-512, October 
1045 

Three cases of carcinoma of the urethra in women are 
reported One patient remained well for two years 
following excision of the cancer and implantation of ra- 
don seeds, but was then lost trace of Excision of the 
tumor and implantation of radon seeds was earned out 
in the second woman, aged 70, but in view of her age 
and condition, inguinal dissection was not performed 
She remained well for three years, at the end of which 
time a local recurrence appeared She was treated w ith 
X ra>-s and implantation of radon seeds, with no evi- 
dence of recurrence at the dale of the report (four years 
after the operation) The third paUent, aged 82, was 
gra\el> ill on admission to the hospital The bladder 
was distended up to the umbilicus and attempts to 
pass a catheter failed because the distal urethra was 
surroundexl by a submucous induration, which extended 
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twenty minutes before the intravenous injection of the 
contrast medium The patients arc denied neither food 
nor drink A satisfactory concentration of urine results, 
due to the reabsorptioa of water in the renal tubules 
The absence of undesirable reactions is attributed to 
the small dose and the fact that the patients are not 
starved and not dehydrated Pregnancy is a contra- 
indication J L Bo\er, Af D 

Unilateral Triplication of the Ureter and Renal Pelvis 
John T AfacLean and E \V Harding J Urol 54 
3S1-384, October 1945 

Only three authentic cases of unilateral triplication of 
the ureter and renal pelvis are on record A double or 
triple ureter results from the development of more than 
one ureteric bud from the wolflian duct In the case 
reported here, two of the ureters fused just prior to 
entrance into the bladder It is probable that the tlurd 
ureter arose as an outpouching of the second uretenc 
bud The patient was a man of 41, complainmg of pam 
m the left lumbar region after an attack of pneumonia 
Intravenous aud retrograde pyelographj revealed the 
developmental anomaly Alton S Hansen, AI D 


Congenital Valve m the Upper Ureter John T ilac 
Lean J Urol 54 374r-3S0, October 1945 
Ureteral valves of congenital ongin at the sites of 
normal ureteral narroiving are said to be present in 00 
per cent of aU persons Valves m the upper uretu, 
however, are extremely rare The author mcntioas 
Eisendrath, Hunner, Gottheb, and Campbell as haniij 
reported cases of upper ureteral valves, and he himself 
presents a case The valve was m the nght ureteral 
the junction of the middle and upper thirds The pa 
tient gave a chddhood history of enuresis, but eicept for 
this had experienced no urinary symptoms until he was 
twenty SIX years old At that tune frequency, dysnna, 
and pam developed The roentgen findmgs were thtse 
of hydronephrosis, with apparent obstruction at the 
ureteropelvic junction aud dilatation of the upper tnd 
of the nght ureter The valve was removed surpolli’ 
and the patient, a sador, returned to acbve sea duty tvo 
andahalfmonthsafter operation with definite improw- 
ment, though not complete disappearance, of thehydro- 
nephrosis Preoperative and postoperabve pyelognmu 
and ureterograms ore reproduced 

James C Kattebjoilv, If D 


RADIOTHERAPY 


NEOPLASMS 

Transitional Epithelial Cell Caremoma of the Naso- 
pharynx J E Whitekathcr Am J Roentgenol 54 
357-309, October 1945 

Sixteen cases of transitional epithelml-ccll caremoma 
of the nasopharynx observed and treated durmg the 
five-year period between 1937 and 1942 form the basis 
of this report This type of tumor has been the most 
common one m this location m the author’s expenence 
A review of the literature on the histoncal aspects and 
the pathology of the lesion is given CImically. diag- 
nosis often IS difficult even when the disease has reached 
an advanced stage Direct visualization of the tumor 
may require repeated nasopharyngeal cxammations 
Lateral and mentovertex roentgenograms of the naso- 
pharynx may be helpful m showing luminal defects on 
the posterior and lateral walls Symptoms ore ex- 
tremely vanable and include deafness, double vision, 
“smus aches," and the like A umlateral compression 
of the eustachian tube occurred early m the disease m 
12 cases This is usually a minor symptom and is raam- 
fested as a chekmg sound or a roaring m the ear Cer- 
vical adenopathy was the next most common findmg 
Cranial nerve mvolvement was present m 9 cases, the 
fifth nerve bemg most frequently affected 

In treatment radiation therapy is the method of 
choice, as adequate surgery is impossible The method 
of treatment is outhned m detail 

L W Paul, AID 


Adamantinomas of the Jaw, with Reference Espe- 
nnUv to Their Treatment. Karen LCbschitz Acta 
radiol 26 441-150, Aug 31,1945 (In English ) 

A review is given of the history, location, morpbolo^, 
E,strvln(nc aooearance of adamantmomas, and the 
it^r^bip between that tumor and the 
enW organ is discussed Adamantmomas are, as a 
^Tco^idered bemgn, although mahgnant examples 
have been recorded 


Ele\en adamantmomas were seen at the Radiwa 
Cen term Copenhagen m the years 1 932-43, the diagno- 
sis bemg established by roentgen e-xammation and bi 
opsy Seven of the tumors were m the upper jaw and ’ 
m the lower This distribution differs from that usually 
found, but is explamed on the basis of the small number 
of cases In the mandible, the roentgenographic picture 
shows a well defined area of rarefaction or several sue 
areas more or less confluent In the nmnlla, the pm 
ture is less characteristic The only early sign ma) 
the haziness of the maxillary smuses, and not until later 
do signs of bone destruction appear Biopsy is neecs 
sary for a defimte diagnosis . 

The treatment of the cases reported here was pamT 
surgical and partly roentgenological, but ““ 
stresses the fact that surgery is the only enec 
method of therapy The most efficacious 
method is complete resection of the portion of the n 
m which the tumor is present, for though these turn 
are histologically bemgn, they may be clmically 
nant Occasionally, a well arcumsenbed sobd 
may be enucleated Radiation therapy has practi 
no effect and should be used only as a palliative 
m far advanced cases J H Weiss, AI 

Direct Irradiation of Cancer of the Stomach ^ 
Other Viscera Exposed Temporarily at Opera 
G Cranston Fairchild and Alan Shorter Lance 
523-526, Oct 27 1945 

Because of the failures of surgery, external irratto 
radon seed implantation and mtracavitary ^ 

in gastric cancer, the authors have devised a methoo^^ 
combmed surgery and direct irradiation During 
past eighteen months they have used this procedure 
15 cases of moperable visceral cancer In 6 of t 
cases (cancer of the stomach 3, esophagus 2, colon 5 
the lesion had spread beyond the possible field of irra 
ation and little beneficial effect was achieved 
and results of treatment are given m the other 9 c3S“ 
(cancer of the stomach 0, abdommol esophagus > 
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Indications and Statistics on the Radiation Treat- 
ment of tJtero- Adnexal Tuberculosis and of Tuber- 
culous Pentonibs with Genital Lesions R Mathey- 
Comat J de radiol et d’dlectrol 26 52-56, 1 011 — 1 5 
The author reports a senes of 160 cases of pentoneal 
and genital tuberculosis m the female, about half of 
which were treated by actmotherapy and heliotherapy, 
while the other half were given radiotherapy He dis- 
cusses the treatment m relation to the relative advance- 
ment of the pentoneal process, degree of visceral in- 
volvement, age of the patient, and response to medical 
and surgical measures The classification on these 
bases is rather elaborate and none too clear, and 
several pomts as to the general management of patients 
with pentoneal tuberculosis may be called mto question 
For one thing, in patients not makmg satisfactory 
progress, and in whom the diagnosis of salpingitis or 
oSphontis of tuberculous ongin has been established, 
roentgen sterilization is advocated Actually the ra- 
tionale of this procedure is not understood, and its bene- 
fits may be questioned 

A rather large group, not too advanced, are selected 
for actmotherapy , this has always had a vogue, but its 
inent, per se, has not been established Certam pro- 
cedures have always been conceded an empiric status 
m the treatment of tuberculous peritonitis, sun-ray 
exposure is one of them, and surgical openmg of the 
abdomen is another The real fact of the matter is, 
and IS now understood to be, that tuberculous pen- 
tomtis, unless comphcated by the involvement of some 
viscera which establish their own obstacles to ctue, is a 
relatively benign condition which in the great raajonty 
of instances goes on to recovery , rest is the prime es- 
sential in treatment and is aided by all measures that 
fortify the patient's resistance The value of explora- 
tory laparotomy is questioned by most authorities, as is 
the value of any form of radiant energy Certainly, m 
those cases which are progressmg satisfactordy after 
removal of one tube or ovary, roentgen exposure should 
not be considered, any value which might accrue from 
Its use would not serve to compensate for the steriliza- 
tion which must accompany the treatment 

It is noteworthy here that the author states that the 
more severe the pentoneal process, the lighter should be 
the x-ray exposure Percy J Dela-no, M D 

Ankylosing Spondyhhs Symposium H Wyatt, 
R McWhirtcr, and Hcmaman Johnson Bnt J 
Radiol 18 301-308, October 1945 

FoUowmg some introductory remarks by Wyatt, 
McWhuter presents a general discussion of ankylosing 
spondylitis of the Manc-Strumpell type Chnical and 
radiological descnptions usually refer to advanced dis- 
ease Since, however, little or nothing can be done in 
the late stages, the early recognition and treatment arc 
all important The onset is usually in the third decade 
and malu arc predominantly affected In a senes of 
168 cases 01 per cent were males, and their average age 
at onset was twenty sex years The cause is unknown 
The rate of dexelopmuit varies from a few months to 
many years 

The first symptoms consist of fleeting pains in the 
back and hips, gradually becoming more constant and 
localizing in the lumbar region On flexion the creetor 
shmae muscles stand out prominently There is tender- 
ne'ss o\cr the sacroiliac joints and sometimes, along the 
crisis of the iha Che'st expansion is reslncted The 


patient looks toxic, and the sedimentation rate is raised 

The first x-ray findmgs are blurnng and irregular de- 
struction of the sacroiliac jomts with sclerosis of the 
adjacent bone The spme at this stage may show no 
abnormahties Only later is the "bamboo” spme 
demonstrable, inth fixation of the hip and shoulder 
jomts As the disease advances, the posterior articula- 
tions of the spme are narrowed and mdistmct and the 
margins of the vertebral bodies become sharp Still 
later the antenor and lateral bgaments are ossified 

The first stage in the treatment is x-ray therapy 
Treatment is given over the sacrodiac jomts and the 
entire spme A total of 2,500 r (whether m air or with 
back-scatter is not specified) generated at 250 kv , with 
1 mm steel filter, is given m divided daily doses mthm 
two weeks Irradiation relieves the pam and stiffness, 
but prolonged orthopedic treatment is an essential part 
of the management The relief of pain produced by 
irradiation makes possible more effective exercise and 
massage 

Hemaman Johnson discusses the prognosis of spon- 
dybtis m relation to treatment As regards capacity to 
earn a living he finds the prognosis good One para- 
graph from his paper may be quoted m full 

"Let us suppose then, that by some form of x-ray 
treatment we have made a patient symptom-free 
What are his chances of so remauung? In early cases, 
when there is no loss of mobility but only pain, and 
where there are only sbght radiographic changes con- 
fined to the sacroiliac jomts, the prospects of a long re- 
mission extendmg mto years are good I have had one 
patient under observation for fourteen years, with no 
sign of relapse Several young men treated m the years 
immediately precedmg the war have since joined the 
Services ^me have been mvalided, others remam fit 
for duty A common experience at the Charterhouse 
Clmic IS for a man to turn up after four or five years, 
stating that he has been quite well durmg all this time 
but has lately had a return of pam He believes that ‘a 
few treatments will put him nght ' One looks up his 
record, and finds that, let us say, his pain had all dis- 
appeared within three months under x-ray treatment, 
and had, mdeed, mostly gone m a matter of weeks The 
patient is full of confidence, he expects this miracle to 
be repeated, and sometimes it is But by no means 
alivays His blood should be examined and any anemia 
combated Then, the previous treatment may be tried, 
but if It does not seem to be effective, no good can come 
from pushmg it ” Sydney J Hawxey, M D 

Eosinophilic Granuloma of Bone Paul Michael and 
Xathan C Norcross U S Xav il Bull 45 681-008, 
October 1945 

The cause of eoainophilic granuloma of bone is still 
in question but its incidence is higher than previously 
suspccte'd The authors describe it as a benign destruc- 
tive lesion affcctmg pnncipallj the skeletal system, 
with a predilection for the nbs and skull [to which he 
might hav c added the pelv is] It is no longer considered 
a solitary lesion but rather frequently affects multiple 
osseous areas The histologic picture is unusual, re- 
vealing large accumulaUons of histiocytes, eosiuophihc 
cells leukocytes, and giant cells These last are prob- 
ably of two t>pes, phagocyttzuig and osteoclastic 
Roentgenograms are suggesUve but not diagnostic 
The Ulterior of the bone is primarily involved, while 
the cortex is expande-d and frequently erode-d* The 
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beneath the intact vaginal epithelium Suprapubic 
drainage was established and a part of the growth was 
excised for section JFifty niilligranis of radium in a 
flat container with filtration equivalent to 3 ram of 
lead was applied to the anterior vaginal wall and vesti- 
bule for forty-eight hours on two occasions The 
growth retrogressed so that a catheter could be passed, 
but the patient’s general condition failed to improve 
and she died a month later 

The literature is reviewed briefly 

Some Hemarks on Giant-Cell Tumors and Their 
Treatment by Radiotherapy Considered Over a Long 
Period F Baclesse J de radiol ct d’dlectrol 26 
41-40, 1944-45 

The author begins with the general statement that 
giant-cell tumors arc in the benign group but show a 
marked tendency to growth when partially destroyed 
by cither surgery or radiation If treated by surgery, 
they should be completely extirpated, though this 
sometimes necessitates amputation or disarticulation, 
if radiation therapy is used, the dosage should be ade- 
quate 

One term used by the author impressed the abstrac- 
tor as ongraal and descnptive, namely, poussce osteo- 
lylique, or "osteolytic thrust " By this is meant growth 
of the tumor by a penpheral advance of osteolysis, 
followed by a penod of recalcification, so that a zone of 
osteolysis may be nmnicd by a zone of increased density, 
or the two processes may appear successively This 
phenomenon of osteolysis followed by calcification may 
take place three or four times m a period of eight or ten 
or twelve years, producing an effect described as an 
“accordion hke tumor,” which is shown in the illustra- 
tions accompanyuig the text 

Attention is called to the impression of sarcomatous 
degeneration sometimes gamed on viewang a film made 
dunng an osteolytic episode, radiotherapy vigorously 
undertaken at such a time may soon rule out sarcoma 
by mitiating the calcific phase 

Successive films of two cases are reproduced, a tumor 
of the lower end of the radius and one of the upper end 
of the humerus Both tumors were large and were 
followed over long penods the end-results in each were 
declared good from the functional standpomt, a firm 
zone of calcification enclosmg the tumor in each instance. 

Twenty cases irradiated over a penod extendmg from 
1920 to 1933 are reviewed 


and December of the same year, a second sents of (a 
treatments (2,000 r) was given, distnbuted as bdat 
except that none was given to the eyes Ten daysafta 
the first roentgen treatment the ocular lympkod 
growths were thmner and somewhat bleached. Im 
provement was general and constant On iSov la, IStl, 
the globes were entirely free from lymphoid tissue, the 
sclerae bemg white The vision was normal 
In the present report, the authors bnng tie case up- 
to-date In 1942 no treatments were given la Maj 
and June 1943, ten roentgen treatments were prealo 
the somatic nodes only (amount not stated) There 
has never been the slightest tendency to a rectmaictcf 
the lymphatic mvolvemeat of the bulbar coujuacliwe. 
The eyes seem clear There is still a small resniin) 
lump m the left cheek, but no palpable enlargenientd 
the superficial lymph nodes m the groins, anllae, and d- 
bow s The spleen does not appear to be enlarjed- 

NON-NEOPLASTIC DISEASE 

Monel Metal Radium Appheator Designed for Min- 

mum Use of Hard Beta Rays m the Treatment of H»»- 
pharyngeal Hyperplastic Lymphoid Tissue. Curtis F 
Burnam and Samuel J Crowe Mississippi Valley M 
J 67 109-111, October 1945 

Radium Treatment of Hyperplashc Lymphoid Tissue 
m the Ifasophaiyni Gilbert E Fisher Ibid pp IG- 
115 

Radium Therapy m Bemgn Nasopharyngeal Pathol- 
ogy (Use of the Radium Appheator Devised ^7 
and Crowe) Harold Sivanberg Ibid PP ° . 

The three papers listed above are dewted to tx 
radium therapy of benign nasopharyngeal lesions y 
means of a new appheator designed by Bumam an 
Crowe The essential feature of the appheator is 
monel metal chamber, 15 mm long, 
diameter of 1 7 mm and a wall thickness of 0 o O ' 
attached to a serai fle.xible handle. The chamber 
50 rag of radium and the thm wall of the capsule 
the emission of a sufficient volume of ^ 

treatment can be given rapidly — eight and ^ “ 
utes per area irradiated Asarule, threeapplna 
twenty-five-day intervals are adequate for the 
ment of hyperplastic lymphoid tissue, but four or 
may sometimes be required The method is 
painless (no anesthetic is required), it is wi 
effects and entails no loss of time from the po 


The caution is given that the rate of growth of the 
tumor, as well as its tendency to osteolytic episodes, 
must be observed and taken mto consideration, so that 
if It appears that operation will ultimately be inevi- 
table, too much skm damage may not have been sus- 
tamed m the surgical field 

Percx j Deiano, M D 


An Unusual Case of Hodgkin’s Disease. Second 
Report John W Avery and J W Warren Arch 
Ophth 34 318, October 1945 
la 1941 (Arch. Ophth 26 1019, 1941), the authors 
nresented a case of Hodgkm’s disease mvolvmg the 
lymphatics of the bulbar conjunctiva of bot^ globes, 
^ell as various lymph nodes elsewhere in the body 
Tn Mav and June 1940, the paUent was given Mteen 
In May the eves, the left cheek, the two 

roentgen treatments to y +^+01 nf nnn r nf 

sides of the neck, and the groins (a total of 3,000 r of 
wh!^ 1.400 r was directed to the eyes) In November 


Fisher reports good results m deafness. ^ 

in children, associated with malfunction of t e 
chian tubes recurrent acute upper respiratory i 
tions especially those begmnmg ivith imtatioa ^ 
nasopharyngeal lymphoid tissue, recurring a ^ ^ 
otitis media, bronchial asthma particularly m c 
aero-otitis, selected cases of tmmtus and 
chrome obstruction of the postenor nares m • ^ 

His failures (about 1 1 per cent) he attributes to 
suffiaent number of treatments 

To the advantages mentioned above, -a 

the economy of the method, givmg details as to 
tal cost of radium and rental and purchase 
applicator He appends a comprehensive 
The remainder of this issue of the Mississippi 
Medical Journal is made up of abstracts of 
hshed elsewhere deahng chiefly wnth the use of rauiu 
otolaryngologic practice 
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instnct capillanes and to make them impermeable, 
bile potassium ions have the opposite effect 
Lymphatic and venous obstruction, uhen sufficiently 
eat to produce asphyxial damage to the capillary walls, 
ay produce edema Infection may esercise an in- 
jence through its action on the circulation and from 
ibstances hberated m the mfected area Certain struc- 
nal pecuhanties of the neck m relationship to the 
issels and the connective tissues predispose to the pro- 
jction of edema m this region 
It can be assumed that when a large amount of cellu- 
j material, mflammatory or neoplastic, is bemg 
roken down, sufficient changes m the pH occur to be a 
gnfficant factor Decreased extravascular pressure 
lay play a role m localized edema 
Edema of the glottis is really a misnomer Studies by 
ijection of fluids in ca lavers mdicate that edema will 
rst occur m the aryep glottic fold, next in the glosso- 
piglottic fold, then the ntenor surface of the epiglottis 
nd the vallecula The character and attachments of 
he connective tissues influence the distnbution of the 
md The reaction of the connective tissue is most 
irobably alkaline under normal conditions Acid 
auses swellmg of the connective-tissue fibers and alkali 
iroduces swellmg of the ground substance The more 
icid or alkali that is added, the more water is attracted 
ip to a certain maximum 

Under irradiation, capillary dilatation occurs from 
hrect effect on the endothelium and indirectly from the 
iroduction of dilator H substances The arteries be- 
mrae constricted, decreasing the blood supply to the 
rapdiary endothelium Shght swellmg of the sub- 
mdothelium contnbutes to the narrowmg of the vas- 
:ular lumen An inflammatory reaction sets in, with 
f lapedcsis of leukocytes, and fibrm clusters form around 
the vessel walls 

The reversible changes which lead to edema sooner 
or later become irreversible When lymphatic dramage 
IS blocked, the amount of tissue fluid rises This is 
intensified when mfection, mflamniation, and venous 
obslructionsupervene The tissue fluid becomesclotted, 
cnnicshnig cells m various stages of disintegration 


This material serves as a substrate comparable to that 
used m tissue cultures This favors the growth of 
fibroblasts, which may enmesh viable tumor cells 
Therefore, edema should be avoided if possible 
Gross edema is readdy recognized, but begmnmg 
edema may present great difficulty Early changes 
may be recognized by saggmg of fluid in the nooks and 
crannies of the pharyngolaryngeal region, shght promi- 
nence of the aryepiglottic folds or the ventncular bands, 
blumng of the detads m or around the growth, some 
degree of asymmetry between the two halves of the 
larynx, pam and immobflity without or with fixation 
Sometimes the evidences of early edema may be identi- 
fied by soft-tissue radiography 

No smgle remedy can counteract all the various 
causes of edema A mixed diet of adequate protein 
content is essential Histamine and vitamm C should 
be tried Foci of mfection should be cleared up Alka- 
line gargles are advantageous Calcium gluconate, 10 
per cent, may be given intravenously The prevention 
of pam is of great importance This may be accom- 
plished by sprays of urethane, 16m water with 1 per 
cent ephednne and 1 per cent cocame with a few drops 
of peppermint Sydney J Hawtley, M D 


Spontaneous Bilateral Fracture of the Neck of the 
Femur FoUowmg Irradiation Clarence H Heyman 
J Bone &. Jomt Surg 27 674-678, October 1945 
A 60-year old woman who was irradiated by x-rays 
and radium, for carcinoma of the cervu, complamed 
of pam m the nght hip fourteen months after completion 
of the treatment, but no abnormality was demonstrable 
radiographically Eleven weeks later a roentgenogram 
showed a fracture m the right femoral neck, which was 
fixed wth a Smith-Petcrsen nad Three months later 
pam developed m the left hip and a fracture of the left 
femoral neck was found This fracture was also nailed 
The treatment proved effective in both instances and 
it IS suggested as the procedure of choice m irradiation 
fracture of the femoral neck 

John B McAneny', Itl D 


EXPERIMENTAL STUDIES 


Hereditary Achondroplasia m the Rabbit I Physi- 
cal Appearance and General Features Wade H 
Brown and Louise Pearce H Pathologic Aspects 
Louise Pearce and Wade H Brown HI Genetic 
Aspects, General Considerations Louise Pearce and 
WadcH Brown J Exper Med 82 241-295 Oct 1 
1945 

Ilercdilary achondroplasia in rabbits characterized 
bj size reduction and by a disproportion of bodily parts 
most marked in the cxlreniities, is described The dis- 
ease IS incompatible with life Only 11 of the 228 
animals with the disease were ah\c when the litter was 
first cxammeit, a few hours after birth 5 of these 
snrMsed only a few mmutes, and 4 for sex hours, while 
- arc known to liaxc lived at least tweKe hours The 
variation arose in pure bred Haxana stock The ab 
iiormaliij e, deternuued by the expression of a simple 
rcecssue unit factor, alTccte'd individuals being homo 
z> Kous for the factor Females are somew hat more fre 
queiill} affe'ettxl than males, but the character i> not 


sex linked Rabbits heterozygous for the factor as 
determined by appropnate breeding tests have a per- 
fectly normal appearance at birth and m later life 

In physical appearance and in the character at the 
skeletal changes, as shoivn by roentgenography, achon- 
droplasia in the rabbit has a remarkable resemblance to 
the disease m man and in cattle and dogs 

Investigatioa mto the Time Factor m the Roentgen 
Irradiation of Cancer Cells Protraction Experiments 
with a Transplantable Mouse Round-Cell Sarcoma and 
a Transplantable Mouse Carcinoma B Rcfsluud Poul- 
seu Acta radio! 26 4C3-4S3, Aug 31, 1945 (In 
English ) 

The purpose of the research done by the author was 
to iiixcstigate the time factor m the radiation of cancer 
cells Since protraction offered the best experimental 
conditions its effects were examined on two trans- 
plantable mouse tumors One was a rapidly growing 
sensitise, round cell sarcoma, the other was a slowly 
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condition IS practically limited to children and young 
adults, especially moles 

Surgical treatment is most desirable, as biopsy proof 
of the disease is achieved at the time the lesion is re- 
moved X-ray therapy is also beneficial Spontaneous 
healing is kno^\n to occur There may be a relatively 
long interval between the recognition and treatment of 
the initial lesion and the appearance of subsequent 
lesions 

The authors present two cases with fairly good photo- 
micrographs In one patient, a OS-year-old man, the 
lesion, measuring 18 X 1 2 cm , involved the nght 
temporal region Excision was sufficient therapy The 
second case was in a 01-year old man, and the sue 
was the region of the Sth and 10th thoracic vertebrae, 
with production of a transverse myelitis After biopsy, 
2,243 r [no other factors given] were given to the area, 
three months later neurologic symptoms Iiad largely dis- 
appeared and the patient was able to walk without 
difficulty SxTiNEV F Thomas, M D 


TECHNIC 

The Chaoul Method and Classical SuperScullUiia- 
tberapy A Study of Absorption Curves. Jean Calm 
and P Afarquds J de radiol et d’ilectrol 26 ot-S 
1044-45 

The tube utilized m the Chaoul techme foilowsa- 
sentialiy the lines of Coohdge tube construcuoa, mil a 
filtration equivalent to 03 tnm of nickel, the Sab- 
voltage IS about 60, and the nulhamptrage about 3. 
A tabic shows the coefficients of transmission in naltin 
percentage of the incident dose and includes sunilar 
observations for five other tubes These coefficients ne 
also presented m the form of plotted curves 

Chaoul radiation at 60 tv is shghUy harder Itontbe 
so-called classical soft radiation at 100 kv , unfihHti 
The real advantage of the Chaoul tube is in the indiitd 
anode, rather than m the physical quahtiesof therida 
tion emitted Particularly is this anode of advanup 
in intra cavity work Percy J Delas-o, iLD 


RADIATION EFFECTS 


Radiation Hazards m Medical Practice D B 
Harding Kentucky M J 43 028-231, September 
1945 

This article is directed to those physicians who use 
\ ray and radium occasionally, who are apt to be less 
cognizant of the dangers inherent in the use of these 
modalities than arc radiologists A brief history of the 
development of x-rays and the experiences of the early 
pioneers with their frequeatly tragic results is given 
The more recent improvements in equipment arc noted, 
such as shock-proofing and lead protection of appara- 
tus, so that the radiation is considerably more controlled 
than It previously was, but it is pointed out that this 
does not protect from over exposure 

The author urges the use of as small a field as possible 
m fluoroscopic work and moving the patient about so 
that no particular part of the skm is over-exposed He 
also emphasizes the need for keeping the hands of the 
operator out of the direct beam of radiation even though 
protectmg gloves are worn He warns against habitu- 
ally calling upon some one person about the office to 
hold patients during radiography He states that with 
the normal use of a radiographic machine m a general 
practitioner s office lead protection is not usually neces- 
sary If the operator wiU be careful to stand at a reason- 
able distance from the machme and never direct radia- 
tion at himself, he will not receive a sufficient amount of 
scattered radiation to do any harm 

The use of radium by the more or less uiumtiatcd is 
still more dangerous than the use of x-rays, since the 
gamma rays of radium axe so much more penetrating 
Recommendations are made for the storage of radium 
and for the construction of a speaal table for the han- 
dlmg of radium applicators The two most serious 
dangers are the danger of radium bum to the hands 
from the handlmg of appheators and the danger of 
producuon of anemia or leukemia Mwch's 
(Radiology 43 275. 1944). are quoted, mdicatmg that 
l^emia is ten times as common among radiological 
Xsicians as among non-radiological physicians 


in thefluoroscopicroom He further reconunendstluu 
combination of avertin or intravenous anesthesia anii 
nitrous oxide and oxygen is the most desirable mrtheik 
He warns against the use of ether, cydopropwe, «■ 
ethyl chloride in the fluoroscopic room as exceecffipr 
dangerous Bernard S KAlaijun, H 9 

X-Ray Burns Resultmg from Fluoroscopy of 
Intestmal Tract L H Garland J 4 M A IW 
419-121, Oct 6, 1945 

The particular hazards associated with the use of t e 
small portable x-ray unit w hen it is employed for fluoros- 
copy are emphasized m this article During fluoto' 
scopic txaramation of the gastro-intestinal tracts of 
patients on the same day by a physician who was u l 
specialist, all of the patients received senous xof 
bums over their backs The skin and undtilymg 
tissuesintbeaflected areas were permanently daiuagca 

The author points out that if three factors, adequr e 
distance, reasonable voltage, and low nnUiamperaS' 
are borne m mind, the average fluoroscopist doing gas 
tro-mtestmal w ork is not likely to cause senous damage. 
The advisability of proper speed or dispatch in tvaimM 
tion IS also pointed out John F HotT.hiU 
(University of Jdichigan) 


Causes and Prevenhon of Radiotherapeutic Ede^ 
of the Larynx. Benjamin Jolles Bnt J Rsdioi 
378-383, September 1945 

The factors upsetting the normal equihbrmin betw 
the tissue spaces and the blood stream are man 
Normally the capillaries act as semipermeable lu^ 
branes Dilatation of the capillaries may bring 
mcreased permeabihty, and this may be sufficient 
cause edema Histamine and histanune-I Ae substances 
also affect capillary permeability A lowered phi 5 ®n 
protem level m the blood or an mcreased protein 
tent m the e.xtrac3pillary spaces may affect the flu' 
balance 

A change m the sodium calcium, and potassiu 
ratio produces alterations m the water and salt eicf^u$a 
between the blood and tissue spaces Calaum tends W 
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External Therapeutic Use of Radioactive Phosphorus 

I Erythema Studies^ 

BERTRAM V A. LOW BEER, M D 
Saa Francisco, Calii 


T he physical properties of radio- 
active phosphorus (P^-) make it suit- 
able for studying the effect of beta particle 
radiation on the skin Radioactive phos- 
phorus emits beta particles only and 
dismtegrates at a daily rate of 4 8 per cent, 
thus losing one half of its imtial activity 
m 14 3 days The beta particles of radio- 
active phosphorus have a continuous energy 
spectrum ranging from 0 electron volts 
(e V ) to 1 69 X 10^ e V The average 
energy of the radioactive phosphorus par- 
ticles IS approximately 7 0 X 10* e v The 
greatest abundance of the particles occurs 
at the average energy Approximately 
600 cm IS the maximum distance a beta 
particle of radioactive phosphorus can 
travel m dry air at 0° C temperature and 
760 mm Hg pressure, m water or tissue 
the maximum distance is approximately S 
nun (1-4) 

TECHNIC 

The radioactive phosphorus used m the 
study to be reported here ivas an aqueous 
solution of disodium hydrogen phosphate 
contaimng 15 mg of the salt per cubic 
centimeter of ivater The radioactivity of 
the solution was measured at the Radiation 
Laboratory of tlie Um\ ersity of Cahforma 
uv Berkeley aud determined m microcuries 
per cubic centimeter The figures re- 

‘ Accepted for publication in June 1910 


ported here refer to acfavity measurements 
determmed by the method and standards 
used at that laboratory Discrepancies 
were found in the acbvity of radioactive 
phosphorus when measurements were made 
at different centers Thus, when a solu- 
tion IS used, the activity of which has been 
detennmed at the Washington Umversity 
laboratones m St Louis, it is necessary to 
apply a correction factor of -f- 11, while 
for activities determmed at the Massachu- 
setts Institute of Technology a factor of 
—23 must be employed at the present 
time to obtam comparable figures (5) 
Early m these studies the need became 
apparent for a technic by which the ex- 
posures and reactions could be exactly 
reproduced After prolonged tnal of nu- 
merous vehicles, sudi as absorbent cotton, 
lanohtt, vasehne, gum acaaa, etc , it was 
found that ordinary thin blotting paper is 
a most smtable and simple vehicle for the 
radioactive phosphorus solution Blottmg 
paper of known dimensions soaked m 
measured amounts of Na^HPOi solution 
and dned can be apphed easily m contact 
mth any part of the skm, and exposures 
can be reproduced exactly Disks of 
blotting paper 2 5 cm in diameter (4 9 sq 
cm in area) and 0 4 mm m thickness 
(21 mg/cm ') uere used m these expen- 
ments The disks were applied over nor- 
mal healthy skm on the flexor surfaces of 
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growing, resistant carcuionia (Krebs No 2) Prelimi- 
nary experiments established the statistical reliabil- 
ity of the new e.\pcrnncntal method which was em- 
ployed 

The protraction experiments were carried out with a 
so-called middle dose This dose was found to be 1,160 
r for the round cell sarcoma and 1,000 r for carcinoma, 
at 175 kv, with filtration of 0 5 mm Cu -f- 1 Omni A1 
The tumors were irradiated at mtcnsiUes of 58, 12 3, 
3 3, and 1 r per minute In the case of carcinoma, a 
steaddy decreasing effect was found with increasing 
protracuon The percentage of takes fell about 20 per 
cent when the intensity was varied from 58 r to 1 r per 
minute It was also found that the latent period was 
decreased when transplantation was made twenty four 
hours after irradiation, as compared with immediate 
transplantation 

The round cell sarcoma showed no essential change 
111 effect when the intensity was varied from 58 r to 3 3 
r per minute, but at 1 r per minute there was a definitely 
increased effect \Vhcreas the percentage of takes with 
the higher intensities varied from 43 to 48 per cent 
(when transplantation was done twenty-eight hours 
after irradiation as begun) , it w as only 5 per cent w ith 
an intensity of 1 r per minute In other experiments, 
the percentage of takes at the two extremes differed 
by at least 25 per cent A longer latent period was also 
produced 

Histologic changes m both tumors following irradia- 
tion are also described 

While the results show a definitely increased radiation 
effect m round-cell sarcoma with protraction, the author 
feels that the effect would probably again be decreased 
at a still lower intensity and beheves that a cntical 
intensity has been demonstrated In the case of car- 
cinoma, the decreasing effect with increased protraction 
IS explained as an incomplete cumulation as a result of 
regeneration dunng irradiation Two theones are ad- 
vanced for the explanation of the critical mtcnsity, one 
assumes a sensitive phase m the cell cycle, the other that 
irradiation produces an increased cell sensitivity 

J H Weiss, M D 


Z-Ray Diffraction Studies on Fish Bones George 
C Henny and Mona Spiegel-Adolf Am J Physiol 
144 632-636, Sept 1,1945 
For x-ray diffraction studies of bones the authors 
have found those of fish particularly well adapted 


They report such a study, mcluduig a comparison witi 
mammalian bones 

Eggs of the Bombyi-Mori as Mateiitl for Ridio- 
biological Research J P Lamarque and C Gnh. 
Brit J Radiol 18 293— 296, September 1945 
The eggs of the Bombyx Mon (silkworm) ore 'uit 
able for research because they are robust, easy to handle, 
and their radiosensitivity is m the range of human edh 
SvDNEvJ Hawlet, MD 

The Synchrotron — A Proposed High Energy Pufidt 
Accelerator E M McMillan Phys Rev 68 143-141, 
September 1945 

Radiation from a Group of Electrons Movmg u i 
Circular Orbit E M McMillan Phys Rer M 
144-145, September 1945 
The author describes briefly m a letter to the edit* a 
new type of accelerator to give 300-milhon volt dec 

Irons In a cyclotron a particle whose angular idoaty 
IS just right to match the acceleratmg frequency is in 
"phase Stability," bemgpulled up if it lags and held hock 
if It gets too far ahead The equilibnum speed m 
creases with the magnetic field and with the frequency 
A group of electrons (or positive ions) can therefore be 
accelerated by mcreasmg either of these gradually 
enough so that they never fall out of step The sum 
lanty to a synchronous motor suggested the name 
synchrotron The magnet is of less size than for a cyclo- 
tron, because only a circular band is required, not the 
whole circular area of poleface The magnetic flex 
needed is only about 1/5 that needed for an equal beta 
Iron The author hag calculated dimensions for a 390- 
milhon-electron-volt synchrotron which he is planning 
magnetic flex (peak) 10,000 gauss, final radius of oibit 
100 cm , frequency 48 megacycles per sec , mjectiM 
energy (electron gun) 300 kv , initial radius of orbit ih 
cm Relativity effects do not put a ceiling on possible 
energies as they do for the cyclotron 

In a second coraraumcation the author calculates t 
energy lost by radiation by the whirlmg electrons ina 
sjmchrotrondesignedforSOOnulhonvoIts Hefinds™> 

ation from a smgle electron 7S0 volts per turn, and * 
close groups of electrons, per electron, 1,400 volts 
turn This is thus no barrier to attaining the expect 
energies (This effect is a serious one for the betratuM 
and hmits the energies attamable from such machines) 

R R Newell, MD 
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lally changes into pigmentation, and 
liter sixty days almost no difference can be 
loted between exposed and unexposed 
ikin The time of appearance, the rate of 
levelopment, and the rate of subsidence of 
he erythema reaction are entirely mde- 
)endent of the total amount of radio- 
Lctive phosphorus apphed withm the 
units tested For mstance, whether 1 53 
mcrocunes per square centimeter were ap- 
ihed for twenty-four hours or 2 15 micro- 
:unes per square centimeter for seventeen 
tours, the course of the reaction was the 
same This holds true as well for higher 
imounts, unless the total exposure exceeds 
1,500 microcurie hours per square cen- 
timeter 

Exposures of about 2,000 microcune 
hours per square centimeter produced a 
more mtensive erythema reaction from the 
onset on the third or fourth day after the 
beginrung of apphcation than did the 
smaller exposures Eighteen to twenty- 
three days after the begmmng of such ex- 
posure, a dry scaly epidermite occurred, 
which subsided m approximately thirty- 
five to forty-five days This reaction left 
a shghtly depigmented center ivith hyper- 
pigmented edges about sixty to sixty-five 
days after the begmmng, of the exposure 
With an exposure exceedmg 3,500 micro- 
cune hours per square centimeter the uu- 
bal appearance and intensity did not 
differ from those after exposures approx- 
imating 2,000 microcune hours per square 
centimeter, but frequently a bullous epi- 
dermolysis resulted in sixteen to twenty 
days from the onset of exposure Expo- 
sures to more than 4,000 nucrocune hours 
per square centimeter always resulted m a 
bullous epidermolysis After fifty to sixty 
days from the beginmng of exposure, even 
up to 4,500 microcune hours per square 
centimeter, tlie skin recoeered The site 
of exposure presented a depigmented cen- 
tral area witli hyperpigmented edges 
Repeated observation of the exposed areas 
for a period of more than tliree years has 
reeealed that no late reactions occur nlicn 
the dose does not exceed 3,500 microcune 
hours per square centimeter After six 



Fig 1 D Reaction to 7 6 microcunes of 
in blotting paper disk 4 9 cm ’ 

Estimated Dose 

Apphed Exposure m First mm Layer 

(а) 24 hr (o) 3G /ic hr /cm ' (a) 159 r^ 

(б) 4S hr (6) 72 jic hr /cm • (6) 311 r^ 

1 Five days after beginning of exposure Erythema 
discernible at a and more intensive at 6 

2 Thirteen days after begmmng of exposure The 
dillcrciice of intensity of erythema betwe-en a and b 
more marked No subjective symptoms 

3 Sixty eight days after begimimg of exposure 
Almost no difference noticeable between irradiated and 
non irradiated skin 


months tliose subjects who were exposed to 
more than 3,500 microcune hours per 
square centmieter, and ivho reacted w ith an 
epidermolysis, showed shglit dimpling of 
the skin m tlie area w Inch had been exposed 
to radiation No late reaction of telan- 
giectasia has been observed in tlie three- 
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tie arms and forearms Twelve subjects enough so that if secondary vrays were of 
were studied m this senes, and from three any practical sigmficance, they were alwaw 
to five disks were apphed on each subject, proportional to the total radiation disa 
approvimately 3 cm apart Three were pated under the particular conditions 
apphed on the forearm and two on the First consideration was given to deter 
arm Each blotting paper disk was held mmation of the smallest amount of radi 
in place, in contact with the skm, by zmc ation which would produce discernible 
oxide type adhesive tape an mch in width, erythema Ten exposures varying from 
which entirely covered the disk Three 16 to 33 microcune hours per square cen 
subjects had exposures on both arms and timeter produced no erythema All six 
forearms, 9 subjects on one arm and fore- exposures (on four subjects) of 34 to 36 
arm only A total of 69 exposures were microcune hours per square centimeter 
made Only 62 of these could be eval- produced a famt but discernible erytliema. 
uated, however, since two of the subjects The four exposures of 37 to 40 microcune 
umntentionally removed some of the disks hours per square centuneter, on four 
before the contemplated time One m- different subjects, produced a frank eryth 
advertently moistened three disks on the ema The “threshold erythema dose," 
forearm while washing Equal actinties therefore, may be accepted as appron 
were apphed for x'anous lengths of time on mately 34 rmcrocune hours per square 
any one subject Different amounts were centimeter 

apphed to the respective subjects, 1 53, The amount of radiation necessary to 
2 15, S 1, 10 2, 20 4, 40 S, 61 2 microcunes produce an epidermolysis was the next 
per square centimeter being used consideration A dry epidenmte was pro 

The amounts of radioactivity hsted here duced by exposures to at least 1,950 micro- 
are not corrected for absorption xvithin the ctine hours per square centuneter AH 
vehicle Experiments have shoxvn that, sue tests with 1,950 to 2,100 microcune 
when equal amounts of radioactive phos- hours per square centimeter produced a 
phoms xvere spread on equal areas of dry epidermite A bullous wet epider- 
blottmg paper and cellophane foil, the molysis resulted from exposures of 4|100 
measured acbvity of the blottmg paper xvas to 4,500 rmcrocune hours per square 
15 per cent less than that of the cellophane centimeter m the four subjects tested 
This difference is due to absorption within The reactions were obserx^ed from the 
the blottmg paper used m these studies third or fourth day after beginning of the 
For blottmg paper of different weight the exposure, daily for sixteen days, then every 
“self-absorption” must be deterrmned and third day up to the thirtieth day, twice a 
corrected to reproduce the reacbons des- week between the thirtieth and suxtietn 
cnbed m this study day, and once m two weeks between the 

Invesbgabons xvere undertaken to de- sixbeth and mnety-fifth day In some o 
tenmne whether the adhesive tape xvith the subjects, particularly those with large 
which the blottmg paper was held m place exposures, more frequent inspecbons were 
was responsible for any “reflected” radi- made In order to detect late reacbons, 
abon No difference could be detected the subjects have been seen m six- to 
with or without adhesive tape backing eight-month penods and are still being 

Considerabon was given to the possibil- followed 
itv that secondary x-rays (“Bremstrah- When the dose does not exceed 1,500 
limg") rmght result from the mteracbon microcune hours per square centuneter, 
of the beta particles xvith the blottmg the erythema occurs approximately three 
naner and the tissues Because of lack of to five days after the beginning of exposure, 
famhbes however, this quesbon was not increases m intensity up to the fourteenth 
laciu , physical and geomet- to sixteenth day, and subsides m approv 

^^factors in these studies were constant imately thirty days The erythema grad- 
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to which a blotting-paper pad, 4 9 sq cm , contain- 
< mg 300 rmcrocimes of radioactive phosphorus had 
j been apphed for 72 hours (4,400 rmcrocune hours per 
1 square centimeter) The biopsy was done thutj- 
•five dajs after the onset of exposure The histo- 
■ logic findings are descnbed by Dr Warren L 
1 Bostick as follows 

- “Cross Description Section from the right arm 
is a full-thickness skin specimen which extends to the 
underlying adipose tissue At one end of the sec- 
j tion there is desquamated, pale, atrophic skin On 
. the other end of the section the epithelium of the 
surface is grossly not remarkable 
“Microscopic In one half of the section the 
' epithehum is atrophic with thinned keratm layer, 
stratum granulosum, and malpighian layer There 
is some separation in the di skeratotic areas by a 
serous fluid In the stratum spmosum there is 
evidence of moderate edema and pronunent inter- 
cellular bndges In the superfiaal denms there 
are edema, hydropic collagenous fibers, and verj’- 
little evidence of increased ceUulanty Scattered 
round cells are noted, as well as occasional eosino- 
phils In the deeper dermis the sweat glands, the 
1 sebaceous glands, the hair foUicles, and the arrector 
pill muscles are seen to be atrophic, with surround- 
ing fibrosis and Ijnnphocytic cells Throughout the 
whole tlnckness of the dermis there is edema with 
swollen endothelial cells and fibrocytes, with rela- 
tive, although not absolute, decrease in collagen, 
elastic fibers, and reticuhn The endotheUum of 
the capiUanes appears swollen The luminal size 
of the vessels is decreased, produang relative 
avascu’anty The evidence of the cellular reac- 
tion extends to the whole 5-mm thick specimen 
“In contrast, the adjacent non-irradiated areas 
of the section reveal a full thickness of the norma’ 
squamous epitlielium showing a slight edema and 
keratin desquamation In the dcmus there is more 
Mgorous reaction, with many Iv mphocjdes, plasma 
cells, and eosinophils The stroma is rather dense. 
With increased collagen, elastic fibers, and reticuliii 
being produced bv prominent fibroblasts 
“Siivimary In the irradiated areas the histo- 
logical picture is one of some desquamation of tlie 
epithelium with cellular changes in the epidermis, 
some alrophj and edema of tlie tissues of the der- 
ims with a predonunant picture of mlubitcd fibro 
blastic, endothelial, and inflammatorv reaction 
This rehtiv e inhibition of the full normal inflaimna 
toiy reaction is best compared with the adjacent 
non irradiated tissue, where the reaction of leuko 
c\lcs and fibrosis is much more abundant The 
abnormal tissue changes extend to the lower margin 
of the Section 


/llicse nucroscopic findings (Figs 4 and 
'>) indicate tliat the biological depth effect 
on the skm, of beta radiation from exter- 
lulh apphed radioactix e phosphorus during 








Fig 3 A W A Reaction to 300 microcuncs of P’’ 
in blotting paper disk 4 9cm’ apifiied for 72 hours 

Estimated Dose 

Exposure m First imu Layer 

4320 lie hr /cm ’ 17,000 r,s 

1 Seven days after beginnmg of exposure Marked 
erythema w ith some edema in the center 

2 Twenty-five da>s after beginning of exposure 
Marked erythema with wet epidermobsis Some ten- 
derness 

3 Fift> eight days after beginning of exposure 
Skill recovered, some piginuitation Healing sear from 
biopsy taken 35th da> after beginning of exposure 


the acute phase of the reacbon, extends to 
at least 5 mm when the surface reacbon is 
a bullous epidermol) sis 

H \ H 09 V ear old uia'e Biopsv irom skin of 
left arm to which a bloUmg pad, 4 9 sq cm , con- 
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Applied T? 

(а) lo hr Exposure fetiraated Dose 

(б) 24 hr 2-40 /.c hr /cm J *“ First ram I^yer 

W -48 hr 1*? -ISO/ichr/cmr /a? 

W 72 hr W ®<50nchr/cm» {\^ 

(e) 9G hr /ic hr /cm ’ ^ ’’f 

1 Qa j 4020 14C hr /rm J ^50 ra 

““tSHSesEw-K?. .“s. 

Ecs.du"arp,^^?3'^rfttra‘^d%^ At^bS/stp^o^- 


year obsen^aDon penod hut- th.r ri 
preclude the possiLty ttafa St 
may still devdop ^ ^ 

Figures 1, 2, and 3 show the course of rf,. 

The depth effect of the beta radilbS 
from extemally apphed radioactive pSt 
phoms was next studied Although Se 
erythema reaction unquestionably mdi 
cated a radiation effect on the subpapillary 
plexus, It appeared advisable to mvesti- 
gate the extent of the depth effect by means i 
of nucroscopic studies Through the co- 
operation of Dr Frances Torrey of the i 


t Department of Dermatology and Di 
Glenn Bell, Department of Surgeiy, o 
mv^sity of California, shin biopsa 
'^ere taken from 

ttio ^ 1^^ adjacent non-uxadiated are 
from^fu”'^^ Tbe sped] 

aoo^ S® 

mnfvt ^ (35th day) of a severe epic 

the spc^ ^^^ction, and the specimen fr 

moivti "" ^ severe epidi 

molyPc reaction 


ta4.en from the skin of tb 
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fte reaction (Frgs 6 and 7) are detectable 
to a depth of 2 mm with exposure to 3,loU 
microcune hours per square centimeter 


estimation of dosage 
The cone is the gener^y accepted umt 
for radioactivity, and refers to 3 7 X 

particle f ^T^cune 

r 105 pr^bcles/s^cond) ^d the 

nncrocune (3 7 X 10^ particles/second) 
do not provide information about ^ 
source of the radiation nor about A ^ 
energy dissipated The umt roentgm. 
an the other hand, gives information about 

the energy dissipated i j 70 

L D Mannelh and P Aebersold (6, ) 

have calculated the energy dissipated by a 
given amount of radioactive phosphorus 
m eqmvalent roentgens In twenty-four 
hours 1 nncrocune dissipates approxi- 
mately 42 9 r (Mannelh) per gram o 
tissue This calculation is based on tP 
assumption that 1 nncrocune of radio- 
active phosphorus IS incorporated m 1 
gram of tissue and that the enerp'’ 
pated IS completely utihzed ivithin this 

umt mass of tissue 

Calculation and measurement ot tne 
energy dissipated by surface application 
of radioactive phosphorus constitute an 
mvolved problem, and only an estimate 01 
the dose in eqmvalent roentgens can e 
given at this time When radioactive 
phosphorus IS distnbuted over a surlace, 
only one-half of the beta particles radiate 
toward the surface, while the other half 
radiate away from the surface The 
her of beta particles emitted m the farst 
twenty-four hours from 1 microcune o 
radioactive phosphorus is 3 26 X 10^ ® 

number of beta particles acting on the s n 
from 1 microcune of radioactive P 
plionis apphed to the skin in the rs 
twenty-four hours is 



IT R n N H male Photomicrograph of the 
t n® Xrl6 Biopsy from irradiated and non- 
J on the 215th day after beginnmg of 

.rradiated skm ^ imcr^ hours of P» per cm’ 

rhSv atrSc late phase after partially buUous, 
nartially dry epidcrmite iMth margmal pi^iuitaUon 
^ demgmentaUon The upper photoimtto- 

nnd dyskeratotic epithelium The 

i^e ^cly flattiied The dermis shou-s ex- 
tci^ive chrome inflammation No hair follicles or s^ 
b^cous glands are visible, coils of sweat glands are 
nreseut ^Relitive avasculanty In contrast the lower 
photomicrograph (D D ) shows normal skin 


3 2b X 10’ X 1/2 = 1 6 X 10’ 


Half-value layer measurements have 
shown that about 4S per cent of tlie radi- 
ation of radioactive phosphorus is absor e 
in the first imlhmetcr of water or tissue and 


that the absorption is practically expo- 
nential (S) When the surface area of 
distnbution is 1 sq cm and the thickness 
of the tissue is 1 mm , the number of parti- 
cles necessary to dehver an energy equiv- 
alent to 1 roentgen in 0 1 gm of tissue is 
7 46 X 10* Consequently, the estimated 
number of roentgen equivalents dissipated 
m tlie first milhnieter of bssue is 4 3 per 
hour per nncrocune per square centimeter 

area 
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non.irra(Mted sU^n taken from irradiated and adjicr 

a desquamating phase of acute jwaocuite houra per square centmti 

keratin layer, atrophic thinnerf photomiaoji^ 

^cma of the dermis In contrast, the left half of the c S^mdosum, and malpighian layer of the epitMni 
squamous cpithU.uin and dense stroma ^ tted« ' raduit.on. shorn am 




' '-"X 

'A 'V* 
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Fig 5 Details from sections indicated in Fig 4 as 
A A and B B X c 80 The right half shows area 
A A , which was exposed to radiation The stratum 
spinosura of the epithehum shows moderate edema and 
promment intercellular bridges, edema of the super- 
fiaal dermis mth hydropic collagenous fibers, marked 
narrowing of the vessels with swollen endothehum of 
the capillaries In contrast, the left half of the photo- 
micrograph shows the area B B , not exposed to radia- 


taming 120 rmcrocunes of radioactne phosphor 
«■ was applied for 120 hours (3,150 microcune hot 
^ square centimeter) On the 215th day aft 
^ the onset of exposure the biopsy was faiea. T 
histologic findings, desenbed by Dr Wantu , 
, 5 - Bostick, were as follows 

"Cross Description The section is a full thicl 
ness skin specimen The surface shows an atroph 
^ thin epithelial lay er The papillae are entuely Ih 
>. tened The section of the specimen not etprXi t 
<• radiation reveals no abnormahties 

"Htcroscopic The section of the skin specime 
' from the irradiated area has an atrophic and dea 
j quamating dyskeratotic surface which confam 
^ several superficial vesicles The layers of the ep 
_ dermis are indistinct, thinned, and poorly fornitd 
j The rete pegs are thin, shortened, and mth poorij 
I defined basal membranes There is very extensirt 
hydropic cellular degeneration The superficial 
and interpapillary denms shows extensive chnHuc 
infla mm ation and fragmentary degeneration of the 
reticuhn and fine collagen fibnis Swollen Sbro- 
blasts and plump endothehal cells, with relah't 
decrease in vascularity, are noted. This chaap 
extends to about one half of the depth of the sirefl 
glands No hair folhdes or sebaceous glands ait 
noted, but cods of sweat glands are present They 
show no atrophy’’ but slight surrounding fibitss 
The deepest levd with evidence of remaining ah- 
normal reaction lies 2 nun below the surface and n 
in the form of slight chronic perivascular infiamina 
tion Bdow this level there are no abnonnal 
changes in the stromal fibrillary structure 

Siivimary There is abundant endence af 
chronic inflammation together with striking tP 
thehal cellular abnormality and atrophy and wth 
surface degeneration of the stromal fibnis ’’ 

The tissue changes in the fate phase of 
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\ Table i 


Reaction 


Exposures 

Size of ^'Iicro- Estimated 

Blottmg ^'Iicro- cune Dose m rff 

Paper cune Hours m First 

Disk Hours per mm layer 

(cm ’) cm’ 


Threshold ery- 

4 9 

168 

34 

143 

thema 

3ry, scaly epi- 
dermite 

4 9 

9,000 

1,900 

7,200 

luUous, wet 
epidemute 

4 9 

21,000 

4,400 

17,000 


ipidermite dose is approxunately 7,200 
(4 3 X 1,900) , and the bullous epider- 
molysis dose IS approximately 17,000 r^ 
(4 3 X 4,400), when the exposure figures 
are corrected for decay of the during 
the exposure 


DISCUSSION 

The studies reported here demonstrate 
that beta radiation from radioactive phos- 
phorus apphed externally by means of 
blottmg paper disks produces varying 
degrees of s^n erythema, or damage, de- 
pending upon the amount of energy dissi- 
pated This may be estimated in roentgen 
equivalents The skm reaction appears to 
be monophasic, it gradually reaches a 
peak and subsides, leaving either pig- 
mentation or depigmentation, dfependmg 
on the dose delivered This finding is 
contrary to that described by Wilhehny 
(10) Accordmg to Wilhehny, exposure of 
the skm to low-kilovoltage x-rays or 
cathode rays is followed by a biphasic 
reacbon, namely, early erythema, percep- 
tible within eight days after exposure, an 
mten'al durmg which no erythema is 
visible, and a main erythema reaction 
which occurs from three to four weeks after 
tlie exposure In none of the cases studied 
following exposure to radioactive phos- 
phorus was a biphasic reaction observed 
There is no reason to believe that the 
monophasic reaction is a peculiarity of the 
c\posure to radioactive phosphorus beta 
particles, and no explanation can be offered 
•or tlie different (i e , biphasic) reaction 
observed by Wilhehny 

Ihe biological effect of beta radiation on 
he skin from externally apphed radio- 


active phosphorus is similar to the effect 
obtamed from unfiltered radium plaques 
or cathode rays However, the thera- 
peutic utihzation of cathode rays and beta 
radiation from radium has not gamed gen- 
eral acceptance One of the reasons nught 
be that neither of these sources provides 
pure beta radiation The treatment with 
cathode rays, moreover, necessitates elab- 
orate eqmpment 

The physical properties of radioactive 
phosphorus, the ease with which it can be 
apphed by means of blottmg paper pads, 
and the possibihty of accurate detenmn- 
ation of the dosage suggest that radio- 
active phosphorus may be an ideal means 
for utilization of beta radiation for the 
local treatment of certain superficial skin 
diseases 


SUMMARY 

1 Radioactive phosphorus apphed to 
the skm produces erythema showmg a 
charactenstic monophasic course The m- 
tensity of the erythema depends on the 
amount of exposure 

2 The depth of discernible biological 
effect from externally apphed radioactive 
phosphorus is approximately 5 mm for 
erythema-producmg doses 

3 “Threshold erythema” was produced' 
by an exposure to 34 microcune hours per 
square centimeter Dry,- scaly epidemute 
was produced by an exposure to 2,000 
nncrocune hours per square centimeter, 
and a bullous epidermite resulted from an 
exposure to 4,400 microcune hours per 
square centimeter 

4 Thin blottmg paper is a smtable 
vehicle for skm apphcation of radioactive 
phosphorus 

5 The results of these studies suggest 
that the use of radioactive phosphorus in 
the local treatment of certain superficial 
skm diseases is reasonable 

XcKXOWLEDGMENT The author wishes to express 
his great appreciation to Dr Robert S Stone for his 
construct c cnticisni, his nian\ \aluable sugges- 
tions, and the data cpneeming the direct measure- 
ment of suriacL dosage to Dr G Failla and Dr 
L D Mannclh for their constnictite cnticism, 
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Fig 7 Details from sections indicated m Fig 6 as C C and D D X 90 The upper 
half shows area C C The papUlae are entirely flattened, the epidermis is desquaraaling 
and dysheratotic, with an intrademial vesicle The rete pegs are thin, the basal membrane 
poorly defined Chronic inflammation and fragmentary degeneration of the reticulum 
and fine collagen fibrils are visible in the dermis Endothehal cells are plump, with relative 
decrease of vascularity No sweat glands or hair folhcles are seen In contrast, the lower 
half of the photomicrograph shows the area D D , not exposed to radiation 


Actual meastu'ements made on a flat 
surface ionization chamber cahbrated 
agamst a Fadla extrapolation ionization 
chamber have shown that the surface dose 
from 1 microcune per square centuneter of 
radioactive phosphorus is 5 05 r per hour 
79 ) When only the first millimeter of 
tissue IS considered, the estimated dose is 


4 3 r^j * Thus there is fairly good 
ment between the dose measured on tne 
surface and the dose estimated m 
first millimeter of depth Consequeau'* 
the threshold erythema dose is appro'' 
mately 143 r^ (4 3 X 34), the dr)' scab 

•Henceforth the symbol r^ ' is used in thisstiK^y 
for roentgen equivalent from beta raj s 
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Table i 


Exposures • 


j Reaction 

1 

5 

Si 2 e of 
Blotting ‘ 
Paper 
Disk 
(cin ’) 

Micro- 

curie 

Hours 

Micro- 

cune 

Hours 

per 

cm’ 

Estimated 
Dose m rff 
m First 
mm layer 

iTireshoId cry- 

4 9 

168 

34 

143 

[ thema 
)ry, scaly epi- 
dennite 

4 9 

9,600 

1,900 

7,200 

lullous, wet 
cpidernnte 

4 9 

21,600 

4,400 

17,000 


pidermite dose is approximately 7,200 
3 (4 3 X 1,900) , and the bullous epider- 
nolysis dose is approximately 17,000 r^ 
43 X 4,400), when the exposure, figures 
ire corrected for decay of the P^- dunng 
he exposure 

DISCUSSION 

The studies reported here demonstrate 
hat beta radiation from radioactive phos- 
ihorus applied externally by means of 
ilotting paper disks produces varying 
iegrees of stan erythema, or damage, de- 
pendmg upon the amount of energy dissi- 
pated This may be estimated m roentgen 
2quivalents The skm reaction appears to 
be monophasic, it gradually reaches a 
peak and subsides, leaving either pig- 
mentation or depigmentation, depending 
on the dose delivered This finding is 
contrary to that descnbed by Wilhelmy 
(10) According to Wilhelmy, exposure of 
the skm to low-kilovoltage x-rays or 
cathode rays is followed by a biphasic 
reaction, namely, early erythema, percep- 
tible ivitliin eight days after exposure, an 
interval dunng which no erythema is 
visible, and a mam erythema reaction 
which occurs from tliree to four weeks after 
the exposure In none of the cases studied 
followung exposure to radioactive phos- 
phorus was a biphasic reaction observed 
There is no reason to believe that tlie 
monophasic reaction is a peculianty of the 
exposure to radioactive phosphorus beta 
particles, and no explanation can be offered 
for the different (i e , biph isic) reaction 
observed by Wilhelmy' 

I he biological effect of beta radiation on 
the skin from exteni illy applied radio- 


active phosphorus is similar to the effect 
obtained from imfiltered radium plaques 
or cathode rays However, the thera- 
peutic utihzation of cathode rays and beta 
radiabon from radium has not gained gen- 
eral acceptance One of the reasons rmght 
be that neither of these sources provides 
pure beta radiation The treatment with 
cathode rays, moreover, necessitates elab- 
orate equipment 

The physical properties of radioactive 
phosphorus, the ease with which it can be 
apphed by means of blotting paper pads, 
and the possibihty of accurate determin- 
ation of the dosage suggest that radio- 
active phosphorus may be an ideal means 
for utihzation of beta radiation for the 
local treatment of certain superficial skin 
diseases 

SUMMARY 

1 Radioactive phosphorus apphed to 
the skin produces erythema showing a 
characteristic monophasic course The in- 
tensity of the erythema depends on the 
amount of exposure 

2 The depth of discermble biological 
effect from externally apphed radioactive 
phosphorus is approximately 5 mm for 
erythema-produang doses 

3 “Threshold erythema" was produced 
by an exposure to 34 microcune hours per 
square centimeter Dry,* scaly epidenmte 
was produced by an exposure to 2,000 
microcune hours per square centimeter, 
and a buUous epidermite resulted from an 
exposure to 4,400 microcune hours per 
square centimeter 

4 Thm blotting paper is a suitable 
vehicle for skm application of radioactive 
phosphorus 

5 The results of these studies suggest 
tliat the use of radioactive phosphorus in 
the local treatment of certain superficial 
skm diseases is reasonable 
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The Bone Changes of Leukemia m Children^ 

BERNAHD S KALAYJIAN, M.D ,* PETER A HERBUT, M D aad LOWELL A ERF, MJD < 


L eukemic bone changes are for many 
reasons more common, more extensive, 
md more varied m duldren than m adults 
children leukemia is usually of the acute 
i^ymphatic type, while m adults the chrome 
-types are more common (3) The marrow 
“if all the bones is hyperactive m cluldhood, 
:but only that of the sternum, nbs, and ver- 
tebrae at a later age, so that there is nu- 
mencally more opportumty for leukenuc 
infiltration of the bones and penosteum m 
children The penosteum is less firmly 
attached to the shafts of long bones m 
early life so that it is more easily elevated 
and stimulated to new bone production 
■Bone metabolism is more active and more 
readily disturbed m the growmg bones of 
children The reserve blood-formmg ca- 
paaty, beyond normal demands on the 
bone marrow, is comparatively less in 
chddren than m adults This reduced 
“margm of safety” is said by Poynton and 
Lightwood (15) to account for some of the 
skeletal changes seen m children with 
leukemia In attemptmg to meet the 
overload demands of the disease, the body 
tnes to mcrease its blood-formmg capacity 
by expansion of the bone marrow and sub- 
sequent atrophy and erosion of the cortex 
Adults occasionally show leukenuc bone 
changes Graver and Copeland (5), m a 
radiographic study of 16S patients with 
lenkenua, found 6 adults ivith demonstra- 
ble changes m the femur, sternum, humer- 
us, pelvis, skull, metacarpals, ulna, and 
v ertebrae in that order of frequency Both 
osteosclerotic and osteoclastic changes were 
observed, although the latter predoim- 
nated Periosteal elevation and new bone 
fonnabon were not seen All the cases 
"ere of the leukopenic vanety, and most 
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were lymphatic m type A few others m 
the senes showed autopsy evidence of 
leukemic infiltration in the bones, not dem- 
onstrable roentgenologicaUy Leukenuc 
bone changes m adults have also been re- 
ported by Wintrobe and MitcheU (22), 
Graver (4), Forkner (9), and others 
We have found m the available hter- 
ature reports of 144 cases of leukemia m 
children with demonstrable bone changes 
138 cases were of the lymphatic type, 5 of 
the myeloid type, and 1 of the monocytoid 
type In over 50 per cent of the senes, 
the disease was of the leukopenic vanety 
The changes were of vanous kmds and 
occurred either smgly or m combmation 
m any given roentgen exammation 

One of the most common bone changes 
m childhood leiikenua is penosteal eleva- 
tion with new bone formation along the 
shafts of the long bones This appears as 
a hnear area of mcfeased density parallel 
to the shaft but separated from it The 
new bone may be smooth m outhne and 
fairly uniform m density or it may be irreg- 
ular It may extend the entire length of 
the shaft or over only a small segment, and 
may be on one side or may completely 
encase the shaft Multiple layers of new 
bone parallel to each other and to the 
shaft are sometimes present Poynton 
and Lightwood (15) beheved that tbi-; 
represented a true sphttmg off of layers of 
the cortex, but others (6, 10, and 21) have 
shown it to be the result of leukenuc infil- 
tration under the penosteum, elevating it 
and stimulatmg new bone production 
This new bone may be perpendicular to the 
shaft, as well as parallel with it, as noted 
by Karshner (11) Several bones are 
usually involved, and complete skeletal 
surveys should be made Similar changes 
may be revealed at autopsy along the 
nbs, sternum, skull bones, and vertebrae, 
but they are usually demonstrable roent- 
genologically only along the long bones 
23 
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Fig 1 Case 1 Ongmal roentgenogram of legs, 
snowmg periosteal new bone formation. marroH ei- 
p^ion, and some cortical destruction along the shaft 
of the left fibula 

They have been descnbed by Taylor (21), 
Karehtz (10), Karshner (11), Poynton and 
Lightwood (15), Smith (17), Erb, Snelhng 
and Brown (7), Sutton and Bosworth (20), 
and others 

Accompanying the periosteal changes, 
or appearing separately, is evidence of ex- 
pansion of the marrow cavity by leuketmc 
infiltration This results in erosion and 
thinnin g of the cortex with generalized 
bone demmerahzation Pathological frac- 
tures have been reported Radiographi- 
cally, this type of change may be localized 
to one part of a long bone or unevenly dis- 
tributed throughout the length of the 
shaft There are areas of uregularly de- 
creased density and destruction The cor- 
tex may be atrophic m many areas or it 


Etpteiolwn 

may be apparently thickened due to let 
kemic infiltration The density is usual! 
reduced, and the trabecular marLiugs a; 
pear more promment than normal becaus 
of absorption of some of the finer trabeci 
lae These latter changes are the one 
more commonly observed m the skull am 
flat bones 

Baty and Vogt (1) descnbed transters 
bands of decreased density across thi 
growing ends of long bones m o\er 10 pa 
cent of 60 children with leukemia trite 
were studied radiographically The chanjc 
was due to leukemic infiltration m these 
areas of active bone metabohsm and m; 
hkened by the authors to the Trrmimerfdi 
zone of scurvy 

Osteosclerotic changes do occur m leu 
kemia, as noted by Mendl and Saxl (13i 
and others They are, however, less com 
mon in children, are late changes, am 
probably represent an attempt at heahui 
of the earher destructive changes or are th< 
result of maturation of leukemic cells mtt 
osteoblasts Bone cysts and tumors ha\f 
been found assoaated with leukemia bul 
are not common 

None of the changes descnbed can bi 
said to be specific for leukemia, as syph 
ihs, osteomyehtis, tuberculosis, typhoid 
fever, fractures, nckets, scurvy, neuro- 
blastoma, multiple myeloma, Ewmg's tu 
mor, lymphosarcoma, and other diseases 
may produce similar roentgen changes 
The age of the patient, history, blood 
stuches and other laboratory exammations, 
symptomatology, number of bones m 
volved, bone marrow studies, and findings 
on bone biopsy will all aid m the final 
diagnosis In many instances, howeier, 
m which the clinical evidence mav he 
eqmvocal and mdefimte, the penpheral 
blood studies normal, and the other labo- 
ratory evidence unconvincing, the roentgen 
picture wiU reveal sufificiently suggesti'e 
findmgs to stimulate bone marrow studies 
and biopsy to confirm the diagnosis 
Neither the cause nor the cure for leu 
kerma is known at present, but the earher 
the diagnosis is made, the more time there 
IS for study and for therapeutic efforts 
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vhich iviU eventually result in discovery of 
1 cure 

We are here presenting the clinical, 
radiological, hematological, and patholog- 
cal findings m two cases of proved lym- 
ihatic leukenua m children, to reiterate 
he need for more careful studies and cor- 
elation of effort for earher diagnosis in 
his disease 

CiiSE 1 H S , a 16-year-old white boy, began to 
lave profuse nocturnal perspiration m December 
1944 Shortly thereafter, he complained of head- 


only positive laboratory findings were rapid sedi- 
mentation of red cells and 10 per cent lymphoblasts 
in a smear of the sternal marrow The latter was 
deemed of no consequence m view of the normal 
penpheral blood findings Slight enlargement of 
the inguinal lymph nodes and a “henuc” apical 
systohc heart murmur without signs of cardiac en- 
largement were the only significant physical find- 
ings Dunng a stay of four months in the hospital 
to which the patient was first adrmtted, he was 
given sahc>lates, sulfonamides, and pemcilhn m 
dosages to tolerance, without perceptible benefit 
Several whole blood transfusions produced some 
temporary symptomatic improvement 



Tig 2 Case I Cells of sternal marrow obtained by punc- 
ture The majority of the cells arc lymphoblasts A Edge of a 
mcgaVaTyocyle B Lymphoblast in mitosis C Normoblast 
D Myelocyte 


ache and inigratorv pains in the bones, joints, and 
iinistlcs of his estrcniilies and jaw’, and subsequently 
of weakness and anorexia as well as dailt fc\cr 
Tht fe\cr was inlenmUent, ranging from ‘W to 103°, 
wall aftbnlt penods as long as a week Except for 
a transiion leukott tosis (12 000, with a nonnal 
thflcrcnlial count), tin, bloiHl picture was normal 
lladiograjihic studies of the chest, abdoiiicii tcctli, 
smu^s, ulna, and mandible were ruiorttd os show 
”>s no [uthological thanges btudiis had not been 
nude of iiie icfib at tin. original <.\amiiiation, al 
though tlK patiLiit coiujiluiucd of severe pains 
dong (he qiin Ixmcs ’ IniiaKsis, blood tlieitiis- 
tr\ studies, multiple igglulinatioii tests Wasser 
u'anu t(st, and blood eultiires were all negative* The 


The dale of admission to Jefferson Hospital was 
■Vpril 14, 1945 At that tune the patient appeared 
pale, weak, listless and chronicallv ill but showed no 
pctcchiac or evidences of htmorrhage The heart 
Imdiiigs were as noted above The spleen and liver 
were not enlarged A few “shottv" hinjih nodes 
eoiild be felt m each groin There was tenderness to 
pressure over the bones and niusclcs of the legs 
Peripheral blood studies on admission showed a 
iiioderate sccondarv anemia and a slight Icukocv to- 
Ms (10 MH)) with an esscntialh normal differential 
count Keiieated white eounts and differential 
eounts in the first few davs showed no significant 
V anation from the admission studies 

Three davs after adniissioii, roentgen studies ol 
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Fjg I Case 1 Onginal roentgenogram of lees 
shoiving penosteal new bone formation, marrow ex- 
^e left cortical destruction along the shaft 


may be apparently thickened due tolm- 
kermc infiltration The density is usrt 
reduced, and the trabecular markings ap- 
pear more pronunent than normal because 
of absorption of some of the finer trabe 
lae These latter changes are the oi 
more commonly observed m the skull a 
fiat bones 

Baty and Vogt (1) descnbed transia 
bands of decreased density across t 
growing ends of long bones m over 70 p 
cent of 60 children with leukemia wl 
were studied radiographically The chaa, 
was due to leukemic infiltration m tic 
areas of active bone metabolism and ir 
hkened by the authors to the Trumiitfffd 
zone of scurvy 

Osteosclerotic changes do occur in le 
kerma, as noted by Mendl and Sasl (1 
and others They are, however, less coi 
mon m children, are late changes, ai 
probably represent an attempt at healu 
of the earher destructive changes or are tl 
result of maturation of leukemic cells mi 
osteoblasts Bone cysts and tumors hai 
been found assoaat^ with leukemia hi 
are not common 

None of the changes descnbed can I 
said to be specific for leukemia, as sypl 
ihs, osteomyehtis, tuberculosis, typboi 
fever, fractures, nckets, scurvy, neuit 
blastoma, multiple myeloma, Ewmg’s tu 


They have been descnbed by Taylor (21), 
Karehtz (10), Karshner (11), Boynton and 
Lightwood (15), Smith (17), Erb, Snellmg 
and Brown (7), Sutton and Bosworth (20), 
and others 

Accompanying the penosteal changes, 
or appearing separately, is evidence of ex- 
pansion of the marrow cavity by leukemic 
infiltration This results m erosion and 
thinning of the cortex with generahzed 
bone demmerahzation Pathological frac- 
tures have been reported Radiographi- 
cally, this type of change may be locahzed 
to one part of a long bone or imevenly dis- 
tnbuted throughout the length of the 
shaft There are areas of irregularly de- 
creased density and destruction The cor- 
tex may be atrophic m many areas or it 


mor, l 3 anphosarcoma, and other disease 
may produce similar roentgen changes 
The age of the patient, history, W°oc 
studies and other laboratory examinations, 
symptomatology, number of bones m 
volved, bone marrow studies, and findmjs 
on bone biopsy will all aid m the finnl 
diagnosis In many instances, ho we\er, 
in which the chmcal evidence may 
equivocal and mdefinite, the penphernl 
blood studies normal, and the other labO" 
ratory evidence unconvmcmg, the roentgen 
picture wiU reveal sufficiently suggest!"^ 
findmgs to stimulate bone marrow studies 
and biopsy to confirm the diagnosi> 
Neither the cause nor the cure for leu 
kemia is known at present, but the earlier 
the diagnosis is made, the more time there 
is for study and for therapeutic effort 
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F.S. 6 .nd 6 1 To .ho Wt (F,| oK‘ooli rf Sto.tS 

from below upwards, the outer oenokeutd hS been removed The matrating 

yuS?s;“o',s frpSS «rfe “u«-s ■>» 


2,2 10 gm , revealed accentuated lobular markings 
and no tumors Each kidney weighed appro\imatel> 
G70 gm The capsules stnpped easily, leaving dif- 
fusely pinkish gray surfaces studded with petechiae 
and irregular hemorrhages Cut surfaces showed, 
m addition, a complete disappearance of the normal 
demarcations and hemorrhages into the pelves n 
the mucosa and submucosa of the small intestine 
were numerous tumors measunng as much as 3 mm 
in diameter The superficial portions of man> of 
these were ulcerated and covered with coagulate 
blood Throughout the lungs there were hemm- 
rhagic areas measuring up to 1 cm across The 
penosteum of the left fibula was grat and broadened, 
measunng 2 mm in thickness It stnpped wathout 
difiiculU from the corte^ of the bone, leaMng a 
rather rough and porous surface The cortex of the 
fibula was ven. dense and measured 0 ram across 
whereas the medullary catiU w'as filled with soft 
graj tissue and measured i mm in diameter ririii 
griN tissue not oiil> completely replaced the sternal 
marrow but in some areas cnxlcd the cortex and ad 
joining cartilages Tlic marrow of all the ribs and 
\crlcbrac w"is cTowdcd with similar gra\ tissue in 
which the bone tralicculac were seen to be dclinilcl\ 

dccTcascxl 

Histologic sections of the left fibula obi lined at 
biojisN ind lutojisc diselose-dacomiilele replacenleiit 
of the iioniial nnrrow with Imiii)1ioc> tic cells Tliese 
were relili'c’e 1 iri,e and round, exlubiliiig scantx 
abiiosl iiniKreeiilible e\to|)'asni and round, eeenh 


stained nuclei In some areas there w ere in addition 
necrosis, hemorrhage, and early fibrosis The bony 
trabeculae were plentiful and did not appear de- 
pleted The cortex was composed of broad, dense 
bone whose interstices and haversian canals were 
completelv filled w ith cells similar to those in tlie 
medulla Beyond the ongmal and still relatively 
nonnal cortex was a layer of leukemic infiltrate 
about 0 5 mm thick m which there were regularly 
spaced, broad, perpendicular spicules of new bone 
(Fig 5) These in turn were covered externally 
with a continuous wider layer of dense bone whose 
interstices and haversian canals, like those of the 
cortex, were filled with leukemic cells The penos- 
tcuin was represented bv strands of dense acellular 
fibrous tissue Between it and the bone, and within 
the penosteum itself, were collections of ly mphocytic 
cells often arranged parallel to the surface of the 
bone The muscles and connective tissue adjacent 
to the penosteum were diffusely infiltrated with 
round cells that appeared slightly larger than those 
within the marrow cayity (Fig fi) None of the 
h mphoex tic cells showed imtosis Sections of the 
sternum and nbs disclosed a similar process except 
that n the former the penosteum was widely sepa- 
rated from the underlying bone by the proliferating 
cells In each there was new bone foniialion at the 
jioinis where the penosteum was being separated 
from the old bone bcctions of the yertebrae dis- 
c'osexl a eomiilete rcplaceiiicnt of the nonnal mar- 
row with lymphoblasts and occasional K mjihoey tes. 
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Figs 3 and 4 Cast 1 Later radiograph of forearms, shotting changes similar to those in the 
fibula Fig 4 IS a dose-up of the radius and ulna shott-n m Fig 3 


the legs were made (Fig 1) These shotted definite 
periosteal devation and new bone formation along 
the entire shaft of the left fibula There were also 
some "patchy” decrease in bone densitj and corti- 
cal atrophy Similar but less extensive changes were 
noted in the right fibula, but the tibia appieared un- 
affected on either side The obscuntj of the clini- 
cal picture and the absence of positne blood findings 
made the differential diagnosis rather difiicult, but 
it was beheved that leukemia in an aleukemic stage 
was a good possibihty and the diagnosis was made 
on the basis of this film 

On the following da>, a sternal puncture was 
done Smears of the material obtained (Fig 2) 


showed the vast majontj — SI per cent — of the 
white cells to be lymphoblasts of atypical shapes 
with extremely bizarre nuclei The impression was 
aleukemic lymphatic leukemia 

Additional roentgen studies of the extremities and 


other parts of the skeleton showed similar changes 
along the shafts of the radius, ulna, and humerus on 
each side (Figs 3 and 4) The bones of the hands, 
skua spme, ribs, and pelvis showed some osteopor- 
osis Md shght increase m prominence of the trabec- 
ular markings but no penosteal elevation or new 


'^'two°^ 1^ after admission a biopsy of the left 
fibula was performed The findings were compat- 


ible with a diagnosis of Ijunphabc leukemia, bt 
not specific for it 

Although the peripheral blood findings remaine 
fairly normal for some time, the chnical signs i 
lymphatic leukemia developied qmte rapidly m 
next five ueeks Two weeks after admission, 
white blood cell count was 9,000, with 5 per cti 
lymphoblasts, on the day before death, the wut 
had nsen to 27,000, with S3 per cent lymphoblast 
The pain in the legs, arms, back, and jail's becaffl 
very severe The liver and spleen finally becam 
enlarged, but the Ivmph nodes remained "shotty 
Mo further signs of cardiac disease were ehcit 
Terminally , the patient bled from the gastro-mtes 
tinal and urinary tracts Death occurred on June 

1945 

At necropsi, the skin over the entire body' uu 
closed numerous petechiae and several areas n 
ecchvmosis measurmg as much as 4 cm m diamelet 
the mucous membrane of the mouth was coi^ 
ttith coagulated blood The penpheral and dee] 
h raph nodes were enlarged to as much as 2 ^ 
diameter but were nevertheless well encapsola^ 
moderately firm, and on section diffuseh' gray i*'' 
spleen weighed S90 gm It was firm and tense ant 
on section presented a ghstening, solid, beefi sm 
face with complete loss of the normal follicular mark 
mgs but no infarcts or tumors. The liv'er, weighing 
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Figs S and 9 Case 2 Fig 8 Postmortem roentgenogram of legs, showmg 
periosteal new bone in layers along both ubiae and fibulae, as well as cortical osteo- 
porosis and marrow expansion Fig 9 Close-up of one section of Fig 8, showing 
details of bone changes 


ijperplasia without senous disruption This is 
consistent with, but not necessanh diagnostic of, 
bmphaiic leukemia and not inconsistent with in- 
fectious mononucleosis ” The gross diagnosis at the 
time of necropst was ‘ acute hinphatic leukemia 
splenomegalj , abdonunal and retropentoneal 
1} niphadenopathj , hi perplasia of the h mphoid 
tissue of the intestine , hemorrhages in the \ isccra 
There were aiailable to us lor histologic stud> 
sections of the Iner, spleen, kidness, hmph nodes, 
pancreas, slcmuin, i trlcbrac and libulae The dis- 
tribution of the 1) mphoci tic cells m these sections 
was csscntiallj similar to that desenbed in Case 1, 
except that m none of the organs except the bones 
"as the process as sei ere Sections of tlie fibula dis 
closed a complete replacement of the marrow with 
nosc mj-xoinaious coimecliic tissue m wluch were 
cntneslicHl Ij inplioci tes and 1\ mphoblasts M\c- 
c’d cknients appeared coiiipleleh absent and there 
"as a deliiiuc depleliou of the bom irabeeulae The 
cortex of the old bone was broad and dense and dis 
e used within the haicrsian emnals and interstice's an 


infiltration of tissue similar to that seen in the mar- 
row ImmediateU bejond the confines of the old 
bone was a relativeh broad band of leukemic infil- 
trate which was richer in iMuphoejtes and Ij mpho- 
blasts than was the marrow and which in its inner 
portion was almost entirely free of bone (Fig 12) 
Its outer portion, however, contained many spicules 
of new bone deposited at nght angles to the shaft 
The centers of these were composed of mature bone, 
while the peripheral portions were coxcred with a 
nm of osteoid tissue and tins in turn was surrounded 
bx a tlun lax cr of osteoblasts Osteoclasts were not 
seen The outer nm of the perpendicular spicules 
was in some areas coxered with a broad band of 
dense bone deposited parallel to the shaft, in other 
areas, it was coxered du-ectlx with a normal or 
tiuckened and cellular penostcum. Both the latter 
and the adjoining fasaa and muscle^ were irregularlj 
infiltrated with lx mphoblasts and fewer Ix'nipho- 
cxle's Seetioiis of the sternum and xertebroe dis- 
closed a complete replacement of the marrow by 
lx mphoblasts, scatterwl Ixiiiphocxtcs, and manx 
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Fig 7 Case 2 Onginal roentgenogram of the 
chest Fiote the penostcal new bone formation along 
the humeral shafts This is much more clearly shown 
on the ongmal film than on this reproduction 


absorption of the bonj trabeculae, and deposition of 
hemosiderin, but no necrosis or fibrosis 
Histologic sections of other organs retealed 
changes tj^pical of lymphoblastic leukemia In all 
areas, most of the infiltrating cells were lympho- 
blasts, but there were always present a few mature 
l 3 Tiiphocytes The normal architecture of the lymph 
nodes and spleen was completel)’ replaced with these 
cells and there were similar foci in the skm, intes- 
tine, lungs, endocardium, pencardium, adrenals, 
and testes In the hver, the portal radicles con- 
tained solid aggregations of lymphoblasts, but be- 
tween the hver cords there were also some lympho- 
cytes, neutrophils, and immature myeloid ceils In 
the kidneys, the infiltration occupied the interstitial 
tissue and compressed the remaining renal elements 
In addition to the lymphocyTic cells, there were 
scattered nuclear fragments and neutrophils Mi- 
tosis was seen onlv in the hmph nodes, and de- 
posits of hemosiderin only in the spleen There 
were no other contnbuton changes in any of the 
organs 

C\SE 2 E A , a 4-\ear old white girl, had fever, 
chills, and painful swellmg of the joints m December 
1942 ' The fever was transitorv, ranging to 103° 
The loint pams migrated from the feet to the shoul- 
ders knees and hands Both fei er and joint pains 
recu^d every week to ten days Symptomatic re- 
Ud was obtained with aspinn and s^a every four 
hmirTand the patient became afebnle 
S th'e sy mptoms — Fife 


I par 


produced onlv transitory unprocement dunnj the 
next three months There was an occasional [ 
func spot but no petechiae were seen. 

The child was admitted to Roper Hospital, 
Charleston, S C , on Feb 19, 1943 She appeaid 
pale, listless, somewhat edematous, and dironicallr 
ilL There was marked atrophy of the musculatnif 
and one large purpuric spot was present on the njh 
knee There w as generahzed discrete InDph axk 
enlargement The chest was normal to physal 
examination The abdomen was distended and tlf 
spleen enlarged and firm There were some tender 
ness of the left knee and swelhng of the left foot,ba 
otherwise the e.xtreimties were not remarlaWe. 

Blood studies on admission showed a modrnie 
secondary aneima and a white cell count ol IIM 
intli 90 per cent h mphocydes Repeated connts in 
the next month showed little change aside frtm i 
decrease in the number of white cells to 3^100 and a 
later increase to 7,S00 A.t no tune was the ad- 
rmssion figure e.xceeded Immature large lympho- 
cydes and some hmphoblasts were observed al 
limes Sternal puncture on March 3, 1913, shooed 
95 per cent pnnntive lymphoblasts, indicatmt 
lymphoblastic leukeima iIany_agglutination tesh, 
stool examinations, blood cultures, and other laba 
atory tests were negativ e A Wassennann lest and 
urinalysis produced no positive findings. Biopsv a 
a cervical hmph node showed "changes consi^w* 
with lymphatic leukerma, though not entirely diag- 
nostic for it ” 

Radiographic study of the chest on April 3, Im 
(Fig 7), showed no pathological changes in tin 
heart or lungs but demonstrated general bone damn 
erahzation and definite periosteal elevation and ne* 
bone formation along the humeral shafts A diaj 
nosis of lymphabc leukerma or chloronia was sug 
gested 

The child did not respond to any' therapenw 
measures and on April 29, 1943, showed ^ 
pneumoma bilaterally, with temperature of 1 
A chest roentgenogram confirmed the dim 
impression of widespread lobular pneumoma- 
was impossible to make additional radiogmp 
studies at that time Death occurred on ' 
1943, and roentgenograms of the entire 
were made immediately' postmortem These 
generalized bone deminerahzation, expansion w 
medullary' cav'ities, cortical erosion, penosteal 
vation, and new bone formation m layers along 
long bones (Figs S-ll) The bones of the sk 
pelns, vertebrae, and ribs showed osteoporosis an 
increased prominence of the trabeculae, but no su 
penosteal new bone 

We are indebted to Drs Lvneh and Pratt-Thonvu 
of the Medical College of the State of South Caro- 
lina for the gross autopsy diagnosis, the biopsv diaj 
nosis, and material for imcroscopic study m 
case 

Biopsv of a Iv raph node from the postenor cervv 
cal region was described as showing "diffuse lympo" 
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id penostemn Since penosteum has 
;rve fibers and nerve endings, leukemic 
filtrations in and beneath it are usually 
sociated with pain This was first de- 
nbed by Strauch (19) m 1913 The pa- 
ints often state that the pain is “along 
e bones” rather than m or near the 
mts, although leukemic infiltrations and 
imorrhages mto the jomts do occur and 
oduce pam 

If a chdd has persistent bone or joint 
iins which do not respond to adequate 
licylate therapy, one should think of 
ukemia Complete blood studies may 
infirm the diagnosis, but many of these 
ibents have aleukemic, subleukermc, or 
ukopemc types of leukemia and one can- 
)t depend entirely on the penpheral 
ood findmgs for the diagnosis Too 
ten the chmaan may dismiss a diagnosis 
leukemia when penpheral blood studies 
■e normal, or nearly so, as m Case 1 It 
at this pomt that further mvestigation, 
roentgen studies of the bones and by 
emal marrow puncture, is indicated 
he aspiration of sternal marrow is qmckly 
ad safely earned out either in the oflBce or 
arae, with mmimum discomfort to the 
itient The results from the study of 
us matenal are usually accurate, and the 
aie state of affairs may be qmckly re- 
ealcd by this method when masked by 
ther findings 

The marrow smears must be mterpreted 
1 connection with the chmcal findmgs 
Bone pains” are likely to be due to leu- 
cniic infiltration of the penosteum, while 
loint pains" are likely to be due to rheu- 
latic fever Rarely the two diseases may 
ccur simultaneously, as in the case cited 
'V Ehrhch and Forer (6) 

PATHOLOGIC VL DISCUSSION 

^ Pathologically, a definite diagnosis in 
-ase 1 could not be made from a study of 
he biopsy of the left fibula At that time, 
here were no leukemic cells in the penph- 
■fal blood, nor were the spleen, liver, and 
'■u'ph nodes enlarged Morphologically, 
therefore, the lesion was compatible wrth 
neuroblastoma, multiple myeloma of the 



Fig 12 Case 2 Section of the fibula 
This section shows, from below upwards, the 
outer Umits of the old bone, a band of leu- 
kemic infiltrate, perpendicular spicules of new 
bone and penosteum i filtrated u ith lymphoid 
cells Hemato\yhn and eosm X37 5 

lymphocytic type, Ewing’s tumor, lympho- 
sarcoma, and lymphatic leukemia A 
diagnosis of neuroblastoma was dismissed 
on the grounds that the cells were a httle 
smaller, contamed less cytoplasm, and 
showed no rosette formation Against 
multiple myeloma were the age of the 
patient and the absence of defimte tumors 
m the bones and of Bence-Jones protein- 
uria though, of course, the morphology of 
the cells was compatible with such a 
lesion Nor could a diagnosis of Ewing’s 
tumor be ehmmated Although the cells 
in the marrow were somewhat smaller than 
those ordinarily seen in Ewmg’s tumor, it 
was thought that the disparity in size 
could be accounted for by shrinkage pro- 
duced by the decalcifying agent This ex- 
planation w'as c\en more plausible when 
one compared tliese cells with those infil- 
trating the penosteum and attached mus- 
cle, winch were not decalcified The latter 
were defimtclv larger and were eery sim- 
ilar to the ceils seen in Ewing’s tumor 
Thus although either 1> niphosarcoma or 


230 


Bernards JCvl.yjian. Peter 


A Hbrbut, Lowell A Erf 



SepttmberUu 


to those in the legs are seen in the burned upper extremities Changes similar 

show deraineraJizaOon, cortical atrophy and nm' The bones of the hand 


show deininerahzaDon, cortical a^ophTlind 0^;,,“ on each side The bones 0; 
Close up of radius and ulna in Fig lO showin^*^T*'^^'i^u.°^ trabecular markings 

s aeteiis of bone changes 


Fig 11 


megakaiyocytic cells Myelogenous elements, al- 
Mough still present, were inconspicuous The bonv 
trabeculae TV ere decreased and there was no evidence 
of excessive new bone formation at the penpherr- 
The penosteum, in close apposition to the bone con- 
tained only a few foa of lymphocjTic cells 
The infiltrates in the remaining organs, as in the 
bones, consisted chiefly of lymphoblasts and a few 
ymphocytes In the hver, they were confined en- 
tirely to the portal radicles In the spleen there 
were irregular foa both around vessels and inde 
pendent of them, and in addition a more or less 
diffuse infiltration that vaned in intensity In the 
lymph nodes, there remained only a few recognizable 
follicles, the rest havmg been completely ^d dif 
fusely replaced with lymphoblasts and Ivmphocvtes 
Throughout however, the sinusoids were prominent 
and were filled with reticulum cells, rounded phaeo- 
cjdes, pl^ cells, eo^cytes. and lymphocj^c 
Infiltrations in the kidneys were con&ed to 
the intersbtial tissue of the cortex and contained in 


addition to the Ijmphoid cells, scattered plasma 
cells and reticulum cells The renal parench)Tna 
was not greatly compressed There was no leukemic 
infiltration of the pancreas, aad nowhere wms ettra 
medullarj’' hemopoiesis recognized 


CLINICAD AND HEiUATOLOGICAL DISCUSSIO"' 

Chrucally, it may be difBcult to differ 
entiate acute leukemia m chil dren froffl 
some other diseases, as, for example, acute 
rheumatic fever In the earher stages, the 
symptomatology and physical findings nia) 
be closely similar The patients often com 
plam of mdefimte migratory bone paias. 
It must be remembered that leukemic cells 
infiltrate all tissues, mcludmg bones and 
penosteum In 1S99, Pmkus (14) de 
senbed leukemic infiltration between bone 


.17 


Bone Changes of Leukemia m Children 


231 


id penostemn Since penosteum has 
xve fibers and nerve endings, leukemic 
filtrations m and beneath it are usually 
soaated with pam This was first de- 
nbed by Strauch (19) in 1913 The pa- 
ints often state that the pain is “along 
le bones” rather than m or near the 
ints, although leukemic infiltrations and 
imorrhages mto the joints do occur and 
reduce pain 

If a child has persistent bone or joint 
aiTiR which do not respond to adequate 
ihcylate therapy, one should think of 
lukemia Complete blood studies may 
infirm the diagnosis, but many of these 
abents have aleukemic, subleuketmc, or 
iukopemc types of leukerma and one can- 
ot depend entirely on the peripheral 
ilood findings for the diagnosis Too 
ften the chmcian may dismiss a diagnosis 
if leukemia when peripheral blood studies 
re normal, or nearly so, as in Case 1 It 
s at tins pomt that further mvestigation, 

)y roentgen studies of the bones and by 
itemal marrow puncture, is mdicated 
The aspiration of sternal marrow is quickly 
ind safely carried out either in the office or 
home, with minimum discomfort to the 
patient The results from the study of 
this material are usually accurate, and the 
true state of affairs may be quickly re- 
vealed by this method when masked by 
other findmgs 

The marrow smears must be mterpreted 
in connection with the chmeal findmgs 
“Bone pains" are likely to be due to leu- 
kemic infiltration of the penosteum, while 
“mint pains” are hkely to be due to rheu- 
mabc fever Rarely the two diseases may 
occur simultaneously, as m the case cited 
by Ehrhch and Forer (6) 

PATHOLOGICAL DISCUSSIOA 

PathologicaUy, a defimte diagnosis m 
Case 1 could not be made from a study of 
the biopsy of the left fibula At that time, 
there were no leukemic cells m the penph- 
eral blood, nor were the spleen, h\er, and 
lymph nodes enlarged Alorphologically, 
therefore, the lesion uas compatible with 
multiple myeloma of the 



Fig 12 Case 2 Section of the fibula 
This secuon shows, from below upwards, the 
outer hunts of the old bone, a band of leu- 
kemic infiltrate, perpendicular spicules of new 
bone and periosteum i filtrated with lymphoid 
cells Hematos'ylm and eosin X37 5 

lymphocytic type, Ewing’s tumor, lympho- 
sarcoma, and lymphatic leukemia A 
diagnosis of neuroblastoma was dismissed 
on the grounds that the cells were a httle 
smaller, contained less cytoplasm, and 
showed no rosette formation Against 
multiple myeloma were the age of the 
patient and the absence of defimte tumors 
m the bones and of Bence-Jones protem- 
luna though, of course, the morphology of 
the cells was compatible with such a 
lesion Nor could a diagnosis of Ewing’s 
tumor be ehmmated Although the cells 
in the marrow were somewhat smaller than 
those ordmanly seen in Ewing’s tumor, it 
was thought that the dispanty m size 
could be accounted for by shnnkage pro- 
duced by the decalcifying agent This ev- 
planatiou was even more plausible when 
one compared these cells ivith those mfil- 
tratmg the penosteum and attached mus- 
cle, which were not decalcified The latter 
were defimtely larger and were very sim- 
ilar to the cells seen in Ewing’s tumor 
Thus, although either lymphosarcoma or 
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lymphatic eukemia was the most probable 
diagnosis, lymphocytic multiple myeloma 
Md Eiving s tumor could not be ruled out 
It was obvious, therefore, that since an 
uneqmvocal diagnosis could not be made 
on a morphological basis, the subsequent 
clmical and roentgenologic developments 
were of the utmost importance 
The bone changes shown roentgenolog- 
ically are due to leukemic infiltration of 
the bone marrow, corte\, and penosteum, 
with elevation of the latter and new bone 
production as shown by the morphological 
hndmgs The perpendicular spicules of 
bone so clearly shown histologically could 
not be differentiated as such on the roent- 
gen films m these two cases, though they 
have been reported as noted above The 
expansion of the bone marrow and cortical 
denunerahzation and destruction seen ra- 
diographically were not explained fully by 
the microscopic findings, although they 
must have been produced by the leukemic 
infiltration throughout the bone and mar- 
row cavity 

radiological discussion 

The changes noted m the long bones m 
Case 2 were qmte typical for leukemia as 
descnbed m the hterature A defimte 
diff erential diagnosis could not have been 
made from the ongmal roentgenogram of 
the legs in Case 1 except for the similarity 
of the changes noted to those previously 
seen m Case 2 The complete absence of 
evidence of leukemia m the peripheral 
blood picture at the tune the roentgen 
diagnosis was made m Case 1 led the chn- 
icians to beheve that such a diagnosis 
was probably mcorrect, or at least very 
questionable Sternal marrow studies 
aided matenally m estabhshmg the diag- 
nosis, which was made imeqmvocal by the 
development of typical chmcal features, 
together with the autopsy results 
We beheve that the presence of intrac- 
table bone pain with absence of positive 
laboratory evidence of other diseases 
should more often mstigate roentgen inves- 
tigation of the long bones m children Not 
all will show leukemic changes, by any 
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means, even when leukemia is present, but 
the frequency of defimtive changes ivill be 
considerably higher than in adults If, bj 
suggesting the possibihty of leukemia on 
the basis of roentgen findmgs, this makfo 
possible an earher diagnosis, we ha\e 
gamed tune for research which irill eien 
tually result m discovery of a cure It is 
our convicbon, therefore, that it is better 
to make a diagnosis with a poor prognosb, 
even on relatively meager evidence and 
even though this be proved in error later, 
than to equivocate until the diagnosis be- 
comes obvious and the opportunity for 
possible benefit to the mdividual patent 
and all future patients is lost 

SUMMARY 

The chmcal, hematological, radiological, 
and pathological findmgs m two cases of 
lyunphatic leukemia m children have been 
presented In such cases chmcal findings 
may be mdefimte, suggestmg rheumatic 
fever, infectious mononucleosis, multiple 
myeloma, typhoid or paratyphoid fever, 
brucellosis, and other diseases rather than 
leukenna The peripheral blood picture 
may be misleading The persistence of 
“bone pain” uureheved by sahcylate ther 
apy calls for roentgen studies of the skele- 
ton Roentgen evidence of bone changes 
m leukemia may be variable and non 
specific, but signs of bone destruction, ex- 
pansion of the marrow cavity, atrophy of 
the cortex, demmerahzation, and penosteal 
elevation with new bone formabon parallel 
to the shaft, particularly when present 
along extensive areas of several long 
bones, should suggest the possibihty o! 
leukenna Evidence in smears of matennl 
from sternal marrow puncture mdicatn^ 
of leukemia wih make the diagnosis quite 
certain m spite of negative peripheral 
blood stream findmgs It is only by co'"' 
relabon of all our knowledge to establish 
earher diagnosis that progress can be made 
m the study of this fatal disease with the 
hope of findmg a cure 

433 E Hancock Ave 
Detroit 1 AEch 
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lymphatic leukemia was the most probable 
diagnosis, lymphocytic multiple myeloma 
and Ewing’s tumor could not be ruled out 
It was obvious, therefore, that smce an 
unequivocal diagnosis could not be made 
on a morphological basis, the subsequent 
chmcal and roentgenologic developments 
were of tlie utmost importance 

The bone changes shoivn roentgenolog- 
ically are due to leukemic mfiltration of 
the bone marrow, cortex, and periosteum, 
with elevation of the latter and new bone 
production as shown by the morphological 
findings The perpendicular spicules of 
bone so clearly shown histologically could 
not be differentiated as such on the roent- 
gen films in these two cases, though they 
have been reported as noted above The 
expansion of the bone marrow and cortical 
demmerahzation and destruction seen ra- 
diographically were not explained fully by 
the microscopic findings, although they 
must have been produced by the leukemic 
infiltration throughout the bone and mar- 
row cavity 

radiological discussion 

The changes noted m the long bones m 
Case 2 were qmte typical for leukemia as 
descnbed m the hterature A definite 
differential diagnosis could not have been 
made from the ongmal roentgenogram of 
the legs m Case 1 except for the similanty 
of the changes noted to those previously 
seen m Case 2 The complete absence of 
evidence of leukemia m the peripheral 
blood picture at the time the roentgen 
diagnosis was made m Case 1 led the clm- 
laans to beheve that such a diagnosis 
was probably mcorrect, or at least very 
questionable Sternal marrow studies 
aided matenally m estabhshmg the diag- 
nosis, which was made unequivocal by the 
development of typical chmcal features, 
together with the autopsy results 

We beheve that the presence of intrac- 
table bone pam with absence of positive 
laboratory evidence of other diseases 
should more often msbgate roentgen mves- 
tigation of the long bones m children Not 
all will show leukemic changes, by any 


means, even when leukemia is present, k 
the frequency of defimtive changes will k 
considerably higher than in adults If, bj 
suggestmg the possibility of leukemia od 
the basis of roentgen findmgs, this makes 
possible an earher diagnosis, ive hare 
gamed time for research which will even- 
tually result in discovery of a cure. It is 
our conviction, therefore, that it is better 
to make a diagnosis with a poor prognosi, 
even on relatively meager evidenre and 
even though this be proved in error later, 
than to eqmvocate until the diagnosis be- 
comes obvious and the opportmut) for 
possible benefit to the mdividual pabent 
and all future patients is lost 

SUMJIARY 

The chmcal, hematological, radiological, 
and pathological findmgs in two cases o 
l)Tnphatic leukemia m children have beei 
presented In such cases chmcal finding 
may be mdefimte, suggestmg rheumah 
fever, infectious mononucleosis, niulhp" 
myeloma, typhoid or paratyphoid few 
brucellosis, and other diseases rather thai 
leukemia The peripheral blood pictun 
may be misleadmg The persistence o 
"bone pam” unreheved by sahcylate thu 
apy calls for roentgen studies of the sk e 
ton Roentgen evidence of bone change 
m leukemia may be variable and non 
specific, but signs of bone destruction, ex 
pansion of the marrow cavity, atrophy® 
the cortex, demmeralization, and penost© 
elevation with new bone formation paralle 
to the shaft, particularly when pre^ 
along extensive areas of several lonS 
bones, should suggest the possibihty ® 
leukemia Evidence m smears of matena 
from sternal marrow puncture mdicahv 
of leukemia will make the diagnosis qmb 
cer tain m spite of negative penphc^ 
blood stream findmgs It is only by 
relation of aU our knowledge to establ® 
earlier diagnosis that progress can be roa® 
m the study of this fatal disease with to' 
hope of findmg a cure 

433 E Hancock Ave 
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leural effusion ■with, pneu- 


mothorax 

20 

0 87 

neumothorax 

21 

0 92 

itiapulmonary calcium de- 



posit 

17 

0 74 

ibrous strand 

15 

0 66 

rank atelectasis 

11 

0 47 

ndassified pulmonary le- 



sion 

10 

0 44 

ancer (?) 

3 

0 13 

uhnonary cyst ( i*) 

1 

0 04 

ung abscess (’) 

1 

0 04 

zygos lobe anomaly 

2 

0 08 

larked pleural thickerang 

28 

1 2 

leural adhesion 

23 

1 0 

leural calcification 

6 

0 26 

Ventration of the diaphragm 

3 

0 13 

eafing of the diaphragm 

1 

0 04 

racturednb 

57 

2 5 

oreign body 

18 

0 79 

cohosis of the thoracic spine 

15 

0 66 

hb defect 

10 

0 44 

'horacic cage deformity 

1 

0 04 

iubcutaneous emphysema 

2 

0 08 

lib anomaly 

2 

0 08 

enlarged or prominent heart 

269 

11 8 

’ulmonary hypervasculanty 

140 

6 1 

darked passive congestion 

8 

0 35 

lardiac displacement or dis- 



tortion 

30 

1 3 

Dilatation of the aorta 

36 

1 5 

kortic calcification 

2 

0 08 

Jnsatisfactory film 

6 

0 26 


* Note Many of the patients had multiple 
esions, accounting for the discrepanaes of the per- 
centages and number of pathologic processes as com- 
pared with the total number of patients 

Of the 626 definite cases of active tuber- 
culosis, 324, or 51 7 per cent, showed bi- 
lateral involvement 

Of the 365 cases of undiagnosed pneu- 
monic densities and peribronchial mfiltra- 
tions (pneumomtis) , bilateral involvement 
was found in 61, or 17 0 per cent of the 
two groups 

COMMENT 

Nearly all the nationahties of Europe 
are represented m this senes of roentgen 
studies, Tvitli a predominance of Poles, 
Russians, French, Yugoslavs, and Czechs 
There were 116 females, 2,143 males, and 
S infants, the ages \arymg from a few 
weeks to 72 years The average age was 
between 30 and 40 

The fact that a typhus epidemic was 


present tended to overshadow the entity 
of tuberculosis Of the patients examined, 
626 (27 54 per cent) showed roent- 
genologic features of active pulmonary 
tuberculosis ranging from mimmal to far- 
advanced mvasion An additional 51 
persons (2 2 per cent) had suspicious 
evidence of the disease Twelve patients 
(0 52 per cent) of the 626 had a pneumo- 
thorax on one side and active tuberculosis 
on the other, while 5 cases (0 22 per cent) 
were of mihary distribution Approxi- 
mately half of those -with active lesions 
(51 7 per cent) showed bilateral mvolve- 
ment 

The tuberculosis seen was of a ful- 
minatmg character, with relatively few 
cases of mimmal involvement, as mdi- 
cated by the small number of reported 
suspicious or mimmal lesions The great 
predommance of moderate and far-ad- 
vanced cases with bilateral mvolvement is 
evidence of the rapid progressiveness of the 
pathological process At autopsies, the 
pulmonary tissues were found to be riddled 
with tuberculous lesions in every stage, 
from the early exudative phase to ex- 
tensive necrosis and cavitation The 
fibrophthisical stage was rarely seen, due to 
the rapid development of the overwhelming 
disease Unquestionably, the high mci- 
dence of tuberculosis was due chiefly to 
mahiutntion supplemented by over- 
crowdmg One can well appreciate, -with 
an incidence as high as 27 54 per cent 
among hospitahzed patients, how large 
must have been the number of those with 
active tuberculous lesions, unhospitahzed 
and unexamined, who were released for 
return to then homes m spite of wammgs 
as to the prevalence of the disease 
There can be httle doubt that a large 
number of the cases designated as “un- 
diagnosed pneumomc densities” and "pen- 
bronchial infiltrations (pneumomtis)” were 
of tuberculous etiology The high per- 
centage of bilateral involvement m these 
two categones is an additional mdication 
of the specificity of the lesion in view of the 
findings in tlie senes defimtely diagnosed 
as acUve tuberculosis The differentia 
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"N VIEW OF THE tremendous publicity 
L given the “horror” concentration camps 
of Germany, it was felt worth while to pre- 
sent an account of routme radiographic 
chest examinations made of patients ad- 
mitted to one of two evacuation hospitals 
functiomng as station hospitals m the 
Dachau Camp 

A bnef explanabon of the conditions, 
difficulties, and problems which were en- 
countered by the medical umt to which the 
writer was attached seems warranted 
The first echelon entered the concentra- 
tion camp approximately nmety hours 
after the mfantiy umts had taken over the 
area A typhus epidemic was prevalent 
at the time of arrival The mtenors of 
buildings were shambles, with hberated 
displaced persons roammg around, lootmg, 
searching for food and for any of their 
Nazi captors Approximately thirty-five 
thousand mdividuffis were crowded mto 
quarters designed to accommodate eight 
thousand Small-arms fire could stdl be 
heard m certam areas of the camp The 
filth and abominable conditions withm the 
area of concentration have been amply de- 
scribed by others The task of cleaamg 
out venmn-infested barracks outside the 
central compound for hospital purposes 
was an enormous one, while the obtammg 
of sufficient beds, sundry equipment, and 
material was a serious problem Patients 
were admitted, however, the day sifter 
the arrival of the umt m Dachau In the 
meantnne, the tempers of the prisoners m 
the central compound were on “trigger 
edge” because of the delay m their release 
and the curtailment of dietary allowances 
to their lowered tolerance to food The 
within the compound was 


gested beyond descnphon, and tnbute 
must be paid to the pnsoner phygaaas 
who, under overwhelming odds, accora 
phshed miracles m the face of inadequate 
facihties 

Patients were taken to the Recavug 
and Evacuation Section of the hospilal 
and were admitted and deloused They 
were then taken to the adjoining Xray 
Department, and a routine chest film was 
made The pabemts were thenmoaedto 
their respecbve wards Most of the initial 
patients were m extremely poor physical 
condibon and some were monbund Those 
seen later were considerably better 
FoUowmg IS a statistical compdatoo oi 
the x-ray findmgs m the mibal roentge^ 
grams of 2,267 pabents Language dim 
culbes and lack of any rehable diagnosis, 
history, or physical examination made 
mterpretabon hazardous, and account foi 
the large number of imdiagnosed patho- 
logical processes The obvious cases were 
reported as such 

Statistical Analysis of 2,267 Chest Roenlgeitograins 

PaUents Per Cent 


con- 


Norroal 

1,028 

-45 3 

Mumnal tuberculosis 
Moderately advanced tuber- 

143 

0 J 

culosis 

225 

9 9 

Far-advanced tuberculosis 

241 

10 0 

Tuberculosis with pneuruo- 


0 32 

thoras 

12 

Aliharj' tuberculosis 

5 

0 22 

Suspicious 

51 

*/ 

0 OS 

Pneumonia [proved) 

2 

Undiagnosed pneumonic den- 



sity 

Penbronciual infiltration 

244 

10 ■ 

(pneumonitis) 

121 

5 3 

Unusual hilar thickenwg 

Go 

2 S 

Hilar adenopathy 

20 

0 S7 

Pleural effusion 

W 

4 1 


1 Accepted for Captain m the iledical Corps of the Army of the United States 

1 Fonuerly on acUve Quiy men 
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lot be demonstrated because of the col- 
apse The opposite lung m these cases 

tvas free from disease 
Other sigmficant pulmonary nnamgs 
were mtrapulmonary calaum deposits m 
17 cases (0 7-i per cent) , fibrous strands 
m 15 (0 66 per cent) , frank atelectasis 
with the classical roentgen features of this 
condition m 11 (0 47 per c^t) unclassi- 
fied pulmonary lesions m 10 (0 44 per cent) , 
suspected cancer in 3 (0 13 per cent) 
There was thought to be a pulmonary cyst 
m one patient and a lung abscess m an- 
other, each compnsmg 0 04 per cent of the 
entue number of cases Only two azygos 
lobe anomahes were noted 

Pleural lesions were common, mm 
marked pleural thickening present m 28 
cases (1 2 per cent) and pleural adhesions 
m 23 (1 0 per cent) Calcifications of e 
pleura were observed 6 times ( - P 
cent) Eventration of the diaphragm was 
seen in 3 radiographs (0 13 per 
leafing of the diaphragm m one (0 04 per 

An observation of interest was the nurn- 

ber of fractured nbs Fifty-seven pallets 
r2 5 per cent) had nb fractures, most ot 
them multiple Ail were f 
vanous stages of heahng M itjras 

beheved that these might be ^ 
suit of a general systemic decalcification 
olloiving f starvation ^et but ou ques^ 
tiomng, trauma was found to be 
causative factor Foreign o 
thoraac cage were 

10 79 ner cent), chiefly metalhc bullet 
Laements Rib defects of a surgical na- 
turrwere observed m 9 patients and I 
paherthad destruction 

stnes Mirted scoUoses ot tie thoraac 

senes ^ one 

S ?ool ““‘I of 

mstance { ^oracolumbar spine and 
(fTs 1 and 3) Two pa- 

!'’°7«'(Ool pet eent) nnusual nb 

tients V ^ subcutaneous em- 

“a thoraac wall 

''''aJ or aluatioii ot the cardrac and aortic 



Fig 3 The caviues and bronchopneumonic 

ar^ of tuberculous character are typical of the find- 
ings m the cases observed at the Dachau Concentration 

Camp A small heart shadow, as shown here, was found 

in the majonty of patients with tuberculosis 

findings IS difllcult The heart shadow 
was enlarged in the transverse diameter 
m 269 persons (11 S per cent), as deter- 
mmed by the cardiothoraac ratio While 
the fact that this ratio shows a large per- 
centage of error was taken into considera- 
tion, nevertheless, any case shoivmg a 
cardiothoracic mdex appreciably higher 
than average was placed in the enlarged 
or prommeut heart category Many of 
these patients showed concomitant hyper- 
vasculanty in the hilar regions, a phe- 
nomenon which was discerned in 140 films 
(6 1 per cent) Intensive passive con- 
gestion involvmg the hih and the bases of 
both lungs was seen m S instances (0 35 per 
cent) A surprising number of pronunent 
hearts were found m persons ivith moder- 
ately and far-advanced tuberculosis, al- 
though by far the larger number of cardiac 
shadows in tuberculous patients were quite 
small, an obserimtion confirmed in numer- 
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Figs land 2 The rounded density seen in Fig 1 contiguous inth the cardiac shadoiv on the nght was pui^S 
A roentgenogram of the dorsal spine (Fig 2) solved the problem, showing a severe scoliosis, apparently oiderac^ 
mental character The integrity of the bodies of the vertebrae was well maintained except for flattening on tut 
concave side Tlie intervertebral spaces were not appreciably narrowed 

tion between the undiagnosed pneumonic butterfly appearance of the lulus Sixtj 
densities and peribronchial infiltrations five roentgenograms presented this pK 
(pneumomtis) was solely on a physical ture, makmg 2 S per cent of the ^tire 
basis Any consohdation or infiltration of senes There were 20 patients (0 87 per 
bronchopneumomc character of any extent cent) in whom hilar adenopathy could be 
was placed m the former group, while clearly discerned radiographically Though 
any pathologic mcrease in the pulmonary no defimte causative factor could be asetr 
penbronchial markings was included m tamed at the time, one could feel reason 
the latter A great number of the lesions ably sure that tuberculosis contnbuted its 
in these two groups were basal m location share to these two categones 
and could well have been the so-called Pleural effusion of varymg degree iras 
“basal” or “lower-lxmg-field” tuberculosis, demonstrated m 114 patients (4 97 
which has lately received so much atten- cent), 20 of whom (0 87 per cent of the 
tion Two hundred and forty-six pa- entire senes) had a concomitant pneuir^ 
tients (10 78 per cent) had pneumonic thorax Smee tuberculosis is one of the 
densities and 121 (5 3 per cent) displayed most common offenders m this pleural re 

peribronchial infiltration, of the com- sponse, the madence of that disease m our 

bmed groups, 61 (17 per cent) had bilateral senes must be notably higher than appears 
disease In 2 instances (0 08 per cent) from the actual figures 
the pneumomc densities later proved dm- Twenty-one roentgenograms (0 93 P®'’ 
ically to be pneumoma cent) showed unilateral pneumothor^ 

“Unusual hilar thickenmg” was the and no other demonstrable disease ^ 
d sienation apphed to a group of patho- most instances the pneumothorax had been 
lofnS findings which exaggerated, dis- artifiaally induced for the treatment oj 
^ completely erased the usual tuberculosis, but the primary lesion could 
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I N PREVIOUS publications (1, 2), attention 
was called to a pressure defect fre- 
quently observed in the contour of the 
supenor flexure of the duodenum due to 
diseases of the extrahepatic biliary tract 
Since then, the value of this observation 
has been enhanced by the accurate diag- 


This roentgen sign depends basically 
upon the mtimate anatonucal relationship 
existing between the duodenum and the 
neighboring structures and their action 
upon one another An analysis of the 
accompanying illustration from Spalte- 
holtz’s Aiiatomy will make the above state- 
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Drawing reproduced from Spalteholtz s Ananmy show mg the ultimate 
relaUonship between the duodenum and its ncighbonng struct^es the gall- 
bladder, cystic, hepatic and common ducts, hver, pancreas, and nght kidney 


nosis of many more cases which were not 
solved by the usual x-ray technic The 
pressure defect has also proved useful m 
the differential diagnosis between obstruc- 
tive and non-obstructi\ e jaundice, being 
present m the former but seldom in the 
latter In view of the fact that it is 
generally recogmzed that the differentiation 
of obstructive from non-obstructive jaun- 
dice IS often very difficult, in spite of all 
the kiiovvm tests, the roentgen sign assumes 
an added importance 


ment more intelhgible It is seen that 
the segment of the duodenum comprising 
the supenor flexure is surrounded by the 
neck of the gallbladder on the nght side, 
the cystic and hepatic ducts above, and 
the common duct on the left These 
tubular structures resemble a clamp whose 
open ends are directed downward toward 
the head of the pancreas, forming an al- 
most closed ring which practically encir- 
cles the duodenum It is, furthermore, 
reinforced by the sohd structures of the 


I by tilK at the Tlurtj tirst Aimual Me-etmg of the RaUiological Society of North America, Chicago, III , 
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Fig 4 A proiiuiient cardiac silhouette was noted 
in a considerable number of tuberculous patients, re- 
semblmg the bcnben heart " Note the presence of 
advanced tuberculosis 

ous autopsies (Fig 3) It is to be won- 
dered if the prominent hearts, both m the 
non-tuberculous and tuberculous, may not 
have represented hypertrophy or transient 
dilatation due to an avitaminosis, as in 
benben The configuration of a great 
number resembled the so-called “benben” 
type of heart with both nght and left ven- 
tncular preponderance (Fig 4) Chmcally 
however, none of the neuropathic mam- 
festations of benben were present 

Cardiac displacement or distortion was 
seen m 30 patients (1 3 per cent), due either 
to massive pleural effusion or fibrous band 
retraction of the mediastmal structures 
Dilatation of the aorta was evident in 36 


cases (1 5 per cent) and was designated as 
such when the measurements exceeded tk 
upper hmit of normal To what extent 
hypertensive heart disease or syphilis 
played a part could not be ascertained 
Calcifications in the aorta svere seen m 2 
roentgenograms (0 OS per cent), this small 
number can be attributed to the aseiage 
age of the patients 
Six roentgenograms (0 26 per cent) were 
unsatisfactory and could not be repeated 
due to the shifting of pabeuts among the 
wards and their transfer out of the unit 
hospital 

SUJIMARy 

1 A high percentage of active tuber 
culosis (27 54 per cent) was demonstrated 
radiographically m 2,267 patients fmffl 
the Dachau Concentration Camp 

2 A large number of undiagnosed 
pneumonic densities, penbronchial infiltra 
tions (pneumomtis), pleural effusions, m 
pneumothoraces were no doubt of tuber 
culous etiology, increasing the madenct 
above that actually shown 

3 Promment hearts were obsen^ed m a 
considerable number of moderately ^ 
far-advanced cases of tuberculosis, an i 
IS felt that avitammosis may have playe 
a large part as the causative agent 

4 The madence of tuberculosis n 
Europe will unquestionably be 
mcreased in the next ten years due to * 
return from concentration camps of 
placed persons with undiagnosed ac 
disease, as weU as a umversally msufficien 
diet and overcrowdmg m large abes 

Note An expression of thanks and 
IS hereby extended to Colonel Aubrey L Bra 
for his helpful suggestions and constructive cri i 
in the preparation of this paper 

44 East Church St 
Neu’ork Ohio 



r Case 1 A Anterior view, shonmg stomach and duodenum in normal position and of normal shape 

1 ^ ^tnur A gallstone shadows indicates the position of the gallbladder 
and conioii ^ Note the anterior position of the stomach and the posterior position of the duodenum 

'riT feionc IS between the inferior surface of the liver and duodenal bulb, in front of the spme 
t m gai^ Case i ^ Anterior vtcii The stomach occupies a normal position The bulb shoii-s a pressure 

due to ail “enlarged gallbladder with stone 

y Lateral view The superior flexure of the duodenum is narrow and elongated, due to pressure of the en- 
larged gallbladder and stone 
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hver and the pancreas above and below normal position of the stomach and duode 
This nng-hke tubular system is not a num and their relationship to the neiji- 
ngid structure but is more or less elastic bormg structures as shown m the anterior 
and capable of some degree of expansion, and right lateral decubitus posibon Tk 
depending upon the quantity of bile con- stomach and duodenum occupy a nonaal 
tamed, which vanes from time to time position (Fig 1, A) To the nght of the 
depenchng upon the physiological activity pylorus and duodenal bulb is a dense 
of the bihary system and the state of the shadow due to a gallstone, indicating 
sphmcter of Oddi When the ducts are in the position of the gallbladder All the>e 
a state of chlatation, they undoubtedly structures appear to be m the same plane, 
exert some pressure upon the enclosed but from our knowledge of regional anal 
fixed duodenal segment This may ex- omy we know that this is not true. In 
plam the so-called spasm frequently ob- analysis of the nght lateral new (Fg 
served m this region, preventing the ba- 1, B) shows that the stomach is iocatd 
num rmxture from leaving the duodenal anteriorly in the abdommal cavity witi 
bulb It IS perhaps possible that the the pylorus just b ehin d it The duodtnal 
sphincter-hke action of the bihary tubes bulb is sittmg on top of the pylonc sphmc 
upon the duodenum is physiological m ter, and its contmuation extends backwtri 
nature and exercises some control over imder the inferior surface of the hver 


the rate of the passage of food Be that 
as it may, under pathological conditions, 
the dilated ducts exert pressure upon the 
duodenum, often resulting m dilatation of 
the duodenal bulb and at times causmg 
partial obstruction 

Duodenal changes which may occur as a 
result of pressure are seldom shown roent- 
genologically m the usual antenor view 
of the stomach, smce the duodenum does 
not he m the same plane Its course is 


When it reaches the nght kidney, it anga 
lates downward, this descendmg portico, 
together with the ascendmg portion, forms 
a loop surroundmg the head of the pan 
creas The gallstone, which represents 
the position of the gallbladder, hes deep m 
the abdomen and is adjacent to the bulb 
beneath the mfenor surface of the hver 
It will be evident that the nght 
view gives a more accurate conception 
the exact location of the several structures 


backward, downward, and then forward, 
descnbmg a seimcirde around the head of 
the pancreas It is evident, therefore, that 
its true course and the exact location of its 
parts can be seen only m profile The 
right lateral decubitus position has been 
found to be the most satisfactory m demon- 
strating the entire configuration of the 
duodenal loop Most alterations m posi- 
tion, shape, and contour, as a result of 
mtnnsic and extrinsic changes, are recog- 


mzable m this view 

Several representative cases have been 
chosen from a large senes dlustratmg van- 


ms abnormal e.xtrahepatic bihary tract 
:onditions which may be recognized as a 
result of the pressure defect of the supenor 
Sexure of the duodenum upon examination 
tn the nght lateral decubitus position 
Case 1 This case was chosen for the 
ourpose of demonstrating the average 


than does the antenor view 

Case 2 In a patient with a histoij o 
gallbladder disease the stomach and du^ 
denum occupy a normal position m ^ 
ventral view The duodenal bulb is soffl^ 
what compressed by a soft mass containiUo 
a large gallstone (Fig 2, A) In the ng 
lateral position the segment of the supcnm 
flexure of the duodenum is seen to 
elongated and narrowed as a result a 
pressure by the gallstone (Fig 2, 1 

Smce the neck of the gallbladder is ^ 
relation to the duodenal angle, the stone 
evidently hes m the neck, causmg obstruc- 
tion with dilatation of the gallbladder 
This observation was confirmed by opera 
tion 

Case 3 The histoiy m this case was 
strongly suggestive of gallbladder disease 
The dye test failed to demonstrate the 
gallbladder and no dense shadows of stones 




, C -4 A Auluior vi(.\s The stomach and duodenum arc displaced to the nght, apparently due 

Fit, 1 a previous operation on the gallbladder 

to adncsions sliowing pressure defect of the sujicnor flexure due to a dilated common duct with stones 

n Later ^ ^ Autenor \ie\s, showing stomach and duodenum in normal position and of nonnal shape 

1 ^ ^ in a palienl with mtenmUeiit jaundice 

'*"u ^'^lUteral view showing pre-ssure defe-ct m contour of the superior duodenal flexure, due to a dilated common 
duel V ■ 
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Fig 3 Case 3 A Anterior view, showing stomach and duodenum in norma] position and of normal sh^P^ 
and contour 

B Lateral view , showing pressure de/ect in contour of the superior flexure of the duodenuni due to a stone in 
tht gallbladder not demonstrable by the Graham test 


were seen on the plain view Examination adhesions (Fig 4, A) In the nght lateral 

of the stomach and duodenum in the position a pressure defect was noted at the 

ventral position showed no abnormal superior angle of the duodenum (Fig Ii S) 
changes in contour or position (Fig 3, A) This was interpreted as bemg due to a 
In the nght lateral position, the duodenum dilated common duct, notmthstandmS 
showed a pressure defect at the superior the absence of jaundice With this posi 
£exure (Fig 3, B) Smee there was no tive hading the surgeons no longer hes-' 
jaundice, the pressure defect was assumed tated to operate, and a dilated commoa 
to be due to dilatation of the neck of the duct was found, containing several stones 
gallbladder, probably as a result of a stone Case 5 This patient complained of paio 
This was confirmed by operation m the epigastrium with mtemuttent jaun 

Case 4- ^ woman of 75 had bad her dice suggestive of a stone m the common 

gallbladder removed because of stones duct The gallbladder could not be dem- 
twenty years previously During the past onstrated by cholecystography E\asn 
few years she was often troubled ivith pain nation of the stomach and duodenumm fhe 
m the epigastnmn There was no jaun- antenor position revealed nothing unusual 
dice Several x-ray exammations were (Fig 5, A) In the nght lateral position, 
done without a defimte diagnosis Dur- however, a constant pressure defect was 
me the last examination, particular atten- obserx^ed m the region of the supenor 
tion was paid to the right lateral view angle (Fig 3. B) A dilated common duct 
T the antenor position the pylorus and with stones was held responsible for the 
H denum were shghtly displaced to the pressure defect, and this opmion was con- 
nght, which was assumed to be due to firmed by operation 




Tig 7 Cast- V A Antcnor view, slioHing stomach and duodenum in normal position, and of normal shape 
and contour m a patient with a moderate degree of jaundice 

B Lateral vii« revealing a constant pressure defext in the region of the superior flexure, proved to be due to 
a tumor of the hepatic duct and an enlarged gallbladder 

I ig S Case s A Anterior view, showing normal position, shape, and contour of the stomach and duo- 
denum 111 a patient with a moderate degree of juuiidiee 

B Lateral view The elongation and narrowing of the superior flexure proved to be due to a tumor ansiiic 
. - ... .1... . n.m nil .nlsrTLa gallbladder ** 
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Fig 0 Case 0 A Antcnar vn tu ~ 

proffTis^ve pamless jauiidjcc ^ ““ stomach and duodenum are displaced to the left, m a patient inti 

as a result of a tumor and enlarged gaIib?addS'^***'^ di-fcct of superior fle\ure due to dilatation of common dart 


^ troubled 

with progressive painless jaundice stronely 
suggestne of a new growth in the common 
duct In order to obtain more or less 
^ect roentgen evidence of the disease 
the stomach and duodenum were studied 
found to be normal except for 
slight displacement to the left (Fig 6 A) 
In the right lateral position a constant 
pressure defect was observed at the supe- 
rior flexure of the duodenum, which mdi- 
cated a dilated duct as a result of an 
obstruction, probably due to a new growth 
m the duct but not to a tumor of the head 
of the pancreas, since the duodenal loop 
was not enlarged (Fig 6, B) The diagnosis 
of a new growth of the common duct and 
a dilated gallbladder was confirmed by 
operation 

Case 7 A male patient had progressive 
painless jaundice of a moderate degree 
The question of obstructive or non-ob- 
structive jaundice could not be determmed 
by clmical tests X-ray ex'ammation of 
the stomach and duodenum revealed noth- 


ing abnormal in the antenor view (Fig T. 
A) In the nght lateral view (Fig T, B) 
a constant pressure defect was seen in the 
region of the supenor angle, indicating 
dilatation of the bihary ducts Since the 
duodenal loop was not enlarged, a tumor of 
the bead of the pancreas was excluded and 
a chagnosis of a tumor of the extrahepatic 
bihary ducts was made The tumor ongi 
nated m the hepatic duct, as shoivn b) 
operation and postmortem exammation 
Case S This patient showed a moderate 
degree of jaundice, the ongin of which was 
uncertam An antenor view of the stom- 
ach showed It to be m normal position and 
of normal size and shape (Fig S, A) In 
the right lateral position, elongation and 
narrowmg of the supenor flexure were 
observed (Fig S, B) This finding defi- 
nitely indicated that one of the adjacent 
structures was enlarged and was responsi- 
ble for the pressure defect OperaPon 
disclosed a tumor ongmatmg from the 
lystic duct There was a resultant disten 
tion of the gallbladder 



,,, ^ lienor viLw , showing displacemwt of the stomach and duodenum to the left The 

il from the t>> lorus as a result of pressure from a palpable mass The patient had progressivt 


ng m Case 
barium w displae 

jaundice -piiL ;,opciiDr flexure IS narrow and elongated and the duodenal loop is enlarged A diagnosis 

B Lateral dilated common duct and enVarged gallbladder was confirmed at operation 

of paiiireatie \ntcrior view The stomach and duodenal bulb are moderately dilated There is 

1 ig 11 '-'V' 1 iianum from the pylorus os a result of pressure by a palpable mass A pressure defect is seen 

displacement ol Uie^^^ 

at tile shouing stricture at the suiicnor flexure, delaying the passage of banum \ diagnosis of 

fi Laie mill dtliialion of tile common duct was confirmed at operation 


paiicre 


nil umior 
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^'8 9 Casco A Ant 

<ng®fr^‘^' ‘iu'xiMuin m normaJ position, and normal mslup< 

® tie under sur/ace of tie superior fleaure d... r 

ciure due to pressure from a tumoronjmit 

Case 9 This oatient- 

o/ '0. B) The d.as.os.s of enl^pl 

sto ™“'S“osram sho».edTe ff ‘■"d a fmor of the heed ofA- 
anrf nf ‘^tiodenum in normal position H causing dilatation of the common 

!n th1 (f J o aT V by operabon 

flexiirp f ^steral position the supenor nr ^ elderly woman presentmg 

flexure was found to be narrowed (C^g a raiher lai^ 

1 ^ nf Tn ^ t“®or m the vfcm- stomach and duodenal bulb, with 

onprat ^ was confirmed fair qi,^ ^ beyond, in the region of the 

op jabon The tumor ongmated from th^ ^g'le, resulting m a parbal oh- 

,^t^^,^"^-ofthehver!^dwl pr“^^^^ 11, A) ks cas"^ is one of 

to of metastabc ongm ^ ^ew which showed the stricture n 

Case 10 A pabent who suffered from a 

severe depe of jaundice had a palpable 
mass m the region of the pylorus X-ray 

exammabon showed displacement of the '--«uriimtion m the lateral 

stomach and duodenum to the left (Fiy rf.rJL?^ seen to be moderateh 

10, A) The mass was m front of the to be stncture was again shown 

spme and displaced the banum meal from fievme superior duodenal 

the pylonc end In the nght lateral dilated di diagnosis of a 

posibon the duodenal loop ivas found to be tumor ofth ^ a result of a 

moderately enlarged The supenor duo- confirmed b ^ pancreas, 

denal flexure was narrow and elongated io ^^P^^tion 

^ This patient presented a pal 


- — y WllUJ, 

the antmor view There was also a pr« 
region of the pjlonn 
1 erorresponded to a mass palpable on 
abdo^naJ examination In bie lateral 

dilat^^LAJ be moderateh 




K Radiographic Study of Spondyloiislhesis with Special 

Reference to Stability Determination^ 
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I N A PAPER published elsewhere (1), an 
unproved method for the detection of 
spondylohsthesis has been described, as 
well as a method of determining the de- 
gree of stabihty or instabihty of the shpped 
vertebral body These methods are briefly 
'reviewed here m the hght of more extensive 
'expenence gamed with additional cases 
i subsequently seen 

ANAT0^aCA'0 CONSIDERATIONS 

The term “pars mterarticulans” is a 
descnptive one, but has caused some con- 
fusion because it does not appear m most 
classical texts It refers to the isthmus of 
bone lying between the supenor and m- 
fenor articular processes Actually, this 
segment is a portion of the lanuna and sepa- 
rates the vertebral body, pedicles, supenor 
articular processes, and transverse proc- 
esses on the one hand, from the mfenor 
articular processes and spinous process on 
the other This is illustrated m Figure 1, 
m which the pars mterarticulans is mdi- 
cated by wire on both the photograph of a 
lumbar vertebral body and on roentgeno- 
grams in the anteropostenor, lateral, and 
obhque positions A supenor-infenor view 
IS also shown, but this projection, of course, 
is not apphcable clmicaUy The obhque 
projection has been found to be the most 
accurate, and will reveal a defect even 
when other views fail to do so Obhque 
views of the lumbosacral spine are em- 
ployed routinely m all exammations of this 
region A labeled diagram of a representa- 
tive obhque view of the lumbosacral 
spine IS shown in Figure 2 with an ac- 
companying roentgenogram 
The defects can also occasionally be seen 
on the anteropostenor projection, when 
bilateral, they can usually be detected m 
straight lateral views 

Noniially, tlie vertebral body is pre- 

> Ac<.i.plLcl lor puWuallOu »\ OcioUi.r UU', 


vented from anteropostenor displacement 
by paraspmous bgaments, muscles, and 
the supenor and mfenor apophyseal jomts 
The superior jomts prevent postenor dis- 
placement, the mfenor prevent antenor 
displacement If the fxmction of the infe- 
nor mtervertebral (apophyseal) jomts is 
faulty, the other supportmg structures 
may not be adequate to prevent antenor 
displacement of the vertebral body Thus, 
m case of a bilateral defect in the pars m- 
terarticulans of a vertebra, the vertebral 
body becomes susceptible to antenor dis- 
placement 

The mechamsm of spondylohsthesis be- 
comes readily apparent when one considers 
that, m cases of bilateral defects of the 
pars mterarticulans, the vertebral body is 
held securely supenorly but not mfenorly 
With suffiaent stress, the vertebral body 
will swmg forward about the supenor fixed 
points m the arc of a circle (Fig 3), and the 
lower margm of the vertebral body will 
move through a greater space than the 
upper margm With sufficient strain upon 
the capsule of the supenor apophyseal 
jomt, it wiU stretch and allow a small 
amount of anteropostenor motion and, m 
these rarer instances, the superior and m- 
fenor surfaces of the shpped vertebral body 
will move through eqmvalent spaces The 
vertebral body may move forward without 
any movement of the separated neural 
arch, and it is a mistake to expect to pal- 
pate an indentation of the spmal column 
chmcally, where the spondylohsthesis has 
occurred A looseness of the neural arch 
may, however, be palpated Actually, m 
many of the more advanced cases, the spi- 
nous process of the shpped vertebral body 
IS more pronunent than normal because it 
IS no longer anchored mfenorly, and it may 
be displaced postenorly just as the verte- 
bral body moves antenorly 
As the result of these anatomical con- 
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Fig 12 Case 12 A Antcnor view, showng stomach and duodenum displaced to left 
B LSiteral view, showing pressure delect at the superior ang]er proved to be due to a tumor ansmg from tbe 
right lohe of the hvea- m the vicinity of the duodenal flesure 


pable tumor m the nght lumbar region 
In the anterior view (Fig 12, A) the stom- 
ach and duodenum were displaced to the 
left In the nght lateral view (Fig 12, 
B) the stomach was neither displaced for- 
ward or backivard, which excludes an 
enlarged hver or kidney but suggests a 
large gallbladder The presence of a 
pressure defect at the superior flexure made 
this supposition stronger, but upon oper- 
ation a tumor of the nght lobe of the hver, 
m the vicimty of the duodenum, was found 
to be responsible for the pressure defect 

CONCLUSION 

The new roentgen sign in extrahepatic 
bihary tract disease is dependent upon the 
mtimate anatomical relationship which 
exists between the duodenum and adjacent 
structures and their action upon one 


nght kidney behind When the tubular 
system is dilated because of an obstruction 
by a stone or a tumor withm the ducts, or 
by an exdrmsic mass m the vicimty of the 
duodenum, the superior flexure suffers 
compression This pressure defect is de- 
monstrable roentgenologically only in the 
nght lateral decubitus position, for the 
course of the proximal portion of the 
duodenum is from before backward This 
sign has enabled us to diagnose diseases of 
the gallbladder, ducts, hver, and pancreas 
which could not be diagnosed by the usual 
x-ray method It has also enabled us to 
differentiate between obstructive and non- 
obstructive jaxmdice, being present in the 
former, but absent m the latter 

707 Race St 
Cincinnati 2, Ohio 


another The neck of the gallbladder 
and the cystic and common ducts form a 
tubular nng which almost encircles the 
superior flexure of the duodenum whose 
freedom of mobdity is limited by the 
hver above, the pancreas below, and the 
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spondylolisthesis has been described as the so muscles, and 

well as a method of determimTifr de Thr ^ mfenor apophyseal jomts 

gree of stabihty or mstabi^^SeSpptd SaLSLT'th 

vertebralbod? These methods me bnSy SspTa'eme^f^ 
reviewed here m the hght of more extensive nor mtervertebJal fao^hv^e 
expenence gamed with additional cases faulty the othe7 is 

subsequently seen + t, ^ supportmg stnictures 

may not be adequate to prevent anterior 
ANATOincAL CONSIDERATIONS oisplacement of the vertebral body Thus 

The term “pars interarticulans” is a SrS^cufan^'^f ^ 

descnptive one, but has caused some con- ^ ^ vertebra, the vertebral 

fusion because it does not appear in most DlaceTT,ri^f susceptible to antenor dis- 
classical texts It refers to the isthmus of i, 

bone lying between the supenor and m- mechamsm of spondylohsthesis be- 

fenor articular processes Actually, this tu^f ^ when one considers 

segment IS a portion of the lammaanLepa- ^ bilateral defects of the 

rates the vertebral body, pedicles, supenor E tbe vertebral body is 

P hdd secimely supenorly but not infenorly 
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articular processes, and transverse proc- 
esses on the one hand, from the infenor 
a^cular processes and spmous process on 
the other This is illustrated m Figure 1, 
m which the pars interarticulans is mdi- 
cated by wire on both the photograph of a 
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With sufBaent stress, the vertebral bodv 
will swmg forward about the supenor fixed 
points m the arc of a circle (Fig 3), and the 
lower margm of the vertebral body will 
move through a greater space than the 
upper margm With suffiaent strain upon 


lumbar vertebral body and on roentgeno- strain upor 

grams in the anteropostenor, lateral, and apophyseal 

obhque positions A supenor-mfenor view i 7 sb'etch and aUow a small 
IS also shown, but this projection, of course, TZfjJr ^d, in 

IS not apphcable chmcaUy The obhque ^ distances, the supenor and in- 

projection has been found to be the most ^u ^ shpped vertebral body 

accurate, and will reveal a defect even ^ , ^'luivalent spaces The 

vertebral body may move fonvmd mthout 
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when other views fail to do so Obhque 
views of the lumbosacral spme are em- 
ployed routinely in all exammations of this 
regon A labeled diagram of a representa- 
tive obhque \uew of the lumbosacral 
spme is shown in Figure 2 with an ac- 
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any movement of the 300 ^ i 
arpVi Qviri separated neural 

ch, and It IS a mistake to expect to nal 
pate an indentation of the sr>7ci ^ 

oir “j' 

* ~ '=> — “ »iLn an ac- mnv ii/-.. ^ neural arch 

companymg roentgenogram however, be palpated Aetna U^r “ 

The defects can also occasionaUy be seen advanced cases the^7*° 

on tho anteropostenor projectror “Sn of ^I-Pped tSSr^ hS 

bilateral, they can usually be detected m ! “T P™™''®"': than normal because^ll 
Straight lateral i lews no longer anchored infenorly andT^ 

J^nuall,. the vertebral body .s pre- “ the yen? 

> IbCbpici for pul.laanon October 194 S A . ^ antenorly 

As the result of those anatom.cal con- 
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Fig 1 Photograph (A) of a lumbar vertebral body, with tvire around the pars interartjculans and roentgt^ 
grams (5-F) of the same vertebral body, shou mg the projecbon of the parts mterarticulans m the supetiw 
anteropostenor oblique, and lateral viervs The two anteroposterior views indicate the position of the lumK" 
vertebrae as the result of the normal lumbar lordosis 


Iterations and this mechanism of spondy- 
jhsthesis, the postenor margin of the 
lipped vertebral body bears a defimte re- 
itionship to the postenor margins of ad- 
orning vertebral bodies It is this relation- 
hip which has been used to detect and 
aeasure spondylohsthesis quite accurately, 
s wiU be descnbed m detail 
The measurement of the degree of shp- 
.Hig has an important apphcation A 
^ped vertebral body may be relatively 


stable and not move about with changes m 
position of the spme, or it may be un- 
stable and slip forward considerably more 
m some positions than m others Not only 
is weight-beanng to be considered m re- 
vealing mstabihty, but also flevion and e\- 
tension of the spme Additional views 
under these conditions may also reveal a 
latent spondylohsthesis and should be rou- 
tme m every case with defects of the pars 
mterarticulans We have not been able to 
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Fjg 4 Tracings of nonnal lumbosacral spines (lateral projections only) to demonstrate the various types of 
normal alignment of the lumbosacral vertebrae. 

A Lmes mtersectiag at lower margin of L5 B Lmes parallel, 2 mm apart. C Lmes mtersecting below 
L5 D Lmes mtersectmg at upper level of L5, angle 3° E Lmes supenmposed.fonmngsmgle straight line 
F Recumbent neutral projection Lmes mtersect above L5, but angle is small, less than 3° 


flexing the spme, (3) with the patient 
standing and extending the spine 

The method of detectmg spondylohsthe- 
sis IS as follows The lateral projections, 
as shown m Figures 4 and 5, are the ones 
employed Here pomt A is the posterior 
inferior hp of the vertebral body above the 
one m question, pomt B is the posterior 
supenor hp of the vertebral body below the 
one m question, C is the posterior hp of 
the supenor surface of the mvolved verte- 
bral body, and D is the postenor infenor 
hp of the mvolved vertebral body Films 
with sharp detail are necessary to make 
these pomts apparent with accuracy 
Lmes AB and CD are then drawn and ex- 


tended until they mtersect, if possible Oc- 
casionally, they will be parallel, or AB iviU 
be supenmposed on CD (Fig 4) 

When these hues are drawn, vanous con- 
formations are produced In the normal 
spme the configuration of the lmes falls 
mto the vanous categones shown m Figure 
4 When the lmes mtersect, they almost 
mvanably do so at the level of, or below, 
the vertebral body m question The angle 
thus formed is without defimte sigmficance 
If the lmes are parallel, they are 3 mm or 
less apart Very rarely, the lines ivill inter- 
sect above the vertebral body m question, 
but the angle will not exceed 2 degrees 
The configuration of the lines m cases of 
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Tie S Tracings from cases of spondylolisthesis to demonstrate types of lateral align- 
ment seen m this condition 

A Very shght spondylolisthesis Lines mterscct above L5, but the angle formed 
IS only 3° B Shght spondylolisthesis Lmes mterscct above L5 C Modcr- 
atelj severe spondylolisthesis D Slight spondylolisthesis Lmes parallel but 
more than 3 mm apart 


spondylolistliesis (Fig 5) is different from 
that of spines without a shpped vertebral 
body Because of tlie mechanism of dis- 
placement previously desenbed, the hues 
intersect abo\e the vertebral body in ques- 
tion Occasionally they are parallel, but 
in such instances tlicy are more tlian 3 mm 
apart The angle formed is of definite 
significance, indicating the extent of for- 
ward slipping of the vertebral body We 
ha\e arbitrarily designated up to 10 de- 


grees of shppmg as shght, 10 to 20 de- 
grees as moderate, and more than 20 de- 
grees as severe On the few occasions that 
the hnes are parallel, we have designated 
up to 1 cm of slipping as shght, 1 to 2 cm 
as moderate, more than 2 cm as severe 

METHOD FOR DETECTION OF INSTABILITY 
OF THE SLIPPED VERTEBRAL BODY 

We have considered a shpped vertebral 
body as bemg unstable if the degree of an- 
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Tig 0 to sboiv uonna/chaugcs observed \\nth \\eight~beannj positions 

A Normal Recumbent neutral projection lanes intersect above L5 but angle 
IS small lesstbaaS” B Normal Wejght-bearmg neutral projection C Nor- 
mal lyeigbt-bearmg flexion projection 1} Normal U^’cight-bearing extension 
projection 


tenor displacement changes significantly 
in the vanous positions of the spme, as 
determined by companson of the measure- 
ments on the vanous lateral films The 
degree of stabiht>' or mstabihty is mdi- 
cated by the maximum change obseri'ed m 
the vanous positions Usually (but not 
mvanably) the closest approach to the nor- 
mal IS ui the flexed position, and the mavi- 
mum degree of displacement is m the 
extended position 

When CD is parallel to A3 in one of the 
views and forms an angle m the others, 
another method of measurement must be 
employed to make the companson possible 
In such mstances, the perpendicular dis- 
tances from pomts C and U to Ime AB are 
measured and compared on the vanous 


views, provided the same target-film dis- 
tance IS employed on ail mews (Fig (i) 
This IS not a frequent occurrence 

With good films, these measurements can 
be considered accurate to 2 nun or 2 de- 
grees, greater vanations can be considered 
relatively significant of mstabihty 

STATISTICAL REVIEW 

From April 19, 1942, to March 10, 1944, 
the general hospital from which this report 
comes was situated m the rear echelon of 
one of the Army theaters overseas The 
statistics regarding spondylohsthesis cases 
from April 10, 1942, to February 1944 
have been pubhshed elsewhere (1) and 
only bnef reference will be made to these as 
compared with our present statistics 



Vol 47 


Radiographic Study of Spondylolisthesis 


255 


Tablb I CoiiPARisoN OF Phesbnt Survev with 
Premous Survey 



Previous Study, 
22 Months 
(Rear Echelon) 

Present Study, 
6 Months 
(Forward 
Echelon) 

No of lumbosacral 
spine examinations 

1131 

520 

No of defects of pars 
mterarticulans 

57 (5 0%) 

61 (11 7%) 

No of cases of spon- 
dylohsthesisorbor- 
derline spondylohs- 
thesis 

41 (3 6%) 

34 (6 5%) 

No of cases studied 
withstabihty tests 

18(44%) 

28(82%) 

Ko of unstable 

cases 

7 

14 

Percentage mstabil- 
ity m cases so 
studied 

39% 

60% 


Since April 2b, 1944, the hospital has 
been functioning in a forward echelon m 
the same theater The present survey 
concerns cases seen between that date and 
Oct 26, 1944, an mterval of six months 
as compared with a previous mterval of 
twenty- two months Such differences as 

are noted are attributed to the following 
factors (1) Patients are now sent to us 
directly from the fonvard areas, ivhereas 
previously many were filtered out and re- 
turned to the Umted States before they 
reached our hospital (2) We are now situ- 
ated in a tropical, humid climate, which we 
feel has an aggravatmg influence on certam 
types of back pam (3) There are greater 
numbers of soldiers now m this theater ac- 
tively involved m physically strenuous ac- 
tivities (4) Our speaal mterest m this 
problem has been focused in this direction 
m the past eighteen months (5) Stabihty 
studies m all cases with bilateral defects of 
tlie pars mterarticulans are now routine, 
whereas tliey were employed only m the 
latter part of tlie previous sun-ey (IS cases) 

On tliese bases, we beheve that our later 
statistical review is more representative of 
tlie occurrence of spondylolisthesis m cases 
of low back pam m the Armed Forces, and 
we have therefore not consolidated the two 
senes 

In tlie six-month mten al under consid- 
eration, the number of lumbosacral spme 
examinations done (520) is 4b per cent of 


the previous total for twenty-two months 
(1131) (Table I) Whereas, in the previous 
survey, defects of the pars mterarticulans 
were noted m 5 per cent of the studies, in 
the present senes the mcidence is 11 7 per 
cent, and the actual number exceeds the 
previous total The number of cases of 
spondylohsthesis is proportionately greater 
m the more recent senes , 6 5 per cent of 
the total are shown to have spondylohs- 
thesis (or borderhne spondylohsthesis) as 
against a previous 3 6 per cent Whereas 
previously only 44 per cent of the cases of 
spondylohsthesis had had stabihty studies, 
these have been made m 82 per cent of the 
present senes Such studies have also 
been made in patients without spondylo- 
hsthesis, but with bilateral defects of the 
pars mterarticulans The mcidence of m- 
stabihty discovered m the present senes 
was 50 per cent, as compared to a previous 
39 per cent 


Table II Position op Defects of tub Pars 
INTBRARTICULARIS IN THE 55 PATIENTS (61 INVOLVED 
Vertebrae) 


Ver- 

tebra 

Unilateral 
Right Left 

Bi- 

lateral 

Totals 

Per- 

centage 

L5 

9 

2 

34 

45 

73 7 

L4 

1 

1 

7 

9 

14 7 

L3 

2 

1 

1 

4 

6 5 

L2 


1 


1 

1 7 

LI 

1 



1 

1 7 

T12 


1 


I 

1 /■ 


Total no of 


vertebrae 

involved 13 0 42(69%) 61 100 0 

19(31%) 

Total no of 
patients in- 

volved 17*(31%) 40*(09%) 55*(100%) 

* Two patients had a unilateral and a bilateral defect 
111 separate vertebrae Two patients had two separate 
unilateral defects Tuo patients had two vertebrae 
involved, with bilateral defects 


Table II shows which vertebrae were in- 
volved and m what percentage of cases 
The most frequent sites of involvement 
were the fifth lumbar, m 73 7 per cent of 
the cases, and the fourth lumbar, m 14 7 
per cent The upper vertebral bodies were 
mvolved relatively infrequently Bilateral 
defects w'ere over twice as frequent (69 
per cent) as umlateral ones The number 
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Fig 0 Tracings to show nonuai changes observwl \viUi weight bcanng positions 
A NonnaJ Recumbeiit neutral projection Lines intersect above L5 but angle 
IS small, less than 3 ° B Normal Weight-bearing neutral projection C Nor 
mal Weight-beanng flexion projection D Normal Weight-bearing extension 
projection 


tenor displacement changes significantly 
m the vanous positions of the spme, as 
determined by companson of the measure- 
ments on the vanous lateral films The 
degree of stability or instability is mdi- 
cated by the maximum change observed in 
the vanous positions Usually (but not 
mvanably) the closest approach to the nor- 
mal IS in the flexed position, and the maxi- 
mum degree of displacement is m the 


extended position 

When CD is parallel to AB m one of the 
views and forms an angle m the others, 
another method of measiuement must be 
employed to make the companson posable 
In such instances, the perpendicular dis- 
tances from points C and 2> to Ime AB are 
measured and compared on the vanous 


views, provided the same target-film dis- 
tance IS employed on all views (Fig fi) 
This is not a frequent occurrence 

Wth good films, these measurements can 
be considered accurate to 2 mm or 2 de- 
grees, greater vanations can be considered 
relatively significant of instabihty 

STATISTICAL REVIEW 

From April W, 1942, to March 10, 19F1, 
the general hospital from which this report 
comes was situated m the rear echelon of 
one of the Army theaters overseas The 
statistics regarding spondylolisthesis cases 
from April 10, 1942, to February 1944 
have been puhhshed elsewhere (1) and 
only brief reference will be made to these as 
compared inth our present statistics 
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Fig 7 A and B Tracings to show the maiiniuni variation of alignment of the lumbosacral region m 
borderlme spondylolisthesis A Weight-beaniig extension B Weight-bearmg flexion Very slight mobility 
of L5 Alignment of vertebral bodies normal in this position 

C mid D Tracmgs to show the configuration of the Imes mdicatmg the alignment of the lumbosacral region 
in a case of moderate spondylolisthesis which is slightly unstable C Weight-beanng extension D 
Weight bearing flexion 

n, r, and G Tracmgs to demonstrate how measurements in the vanous positions can be compared when a 
cluuige from the angular to parallel occurs in a given case The infcnor relationship m this case rcmaiued the 
smne. but there was a change of 2 inm in the supenor relationship TTiis type of change is relatively uncommon 
mid we consider a 2 nini cliange as w ithm the Imiits of normal E Weight-bearmg neutral Lines change to 
parallel be-cause D renimns stable while C moves 2 mm forward with respect to line AB F Weight beaniig 
extension Distance between C and line AB, 5 mm Distance between D and line AB, 7 mm G Weight- 
be-ariiig flexion Perpendicular distmiccs of pomts C and D from Line AB are 5 ram and 7 mm respectively 


vanation of 1 1 degrees , and one vertebral 
body with slight spondylohsthesis m the 
recumbent position increased its degree of 
slipping 14 to IG degrees in the weight- 
bearing positions 


It IS of interest to note that the classifi- 
cation of some of the cases of spondylohs- 
thesis changed when weight-bearmg tests 
were made (Table VI) Fifty-seven per 
cent (S cases) did not change their cate- 
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Cases with Defects op the P^s'’ Inter^cu^s ^ Unstable Supped \ eepejuu 


Unilateral 



Defects 

Only 

Bilateral 

Defects 

Per- 

centage 

xvt-- 

cum- 

bent 

Maximum Degree of Insta- 

Tr_ _ . 


Per 

ctntagt 

Spondylolisthesis 

present 

No spondylolisthe- 

19 

20 

02 

Mea- 

sure- 

ments 

5-9° 

vaxiQus 

9-14“ 

rOQUOQi 

14-19“ 

Totals 

sis 

Borderhne spondy- 
lohsthesis 

Total no of verte- 

3* 

8 

19 

19 

3- 9° 
9-19° 
20-30° 

ff* 00 

1 

1 

9 

4 

1 

W 

29 

7 

brae involved 

Total no ofpatieuts 
involved 

19 

42 

100 

Totals 

12(80%) 

1 (7%) 

1(7%) 

14 

lOO'-o 

17 

40 1 









* Three of dtese patients bad other evidence indicat- 
ing a strain on paraspinous ligaments 

t Two patients had tivo vertebrae with bilateral de- 
fects One had spondylolisthesis of both vertebrae, 
the other had no spondylolisthesis Two patients had 
unilateral and bilateral defects 


of vertebrae involved exceeded the number 
of patients, because in two instances the 
patient had both a unilateral and a bilat- 
eral defect, in separate vertebrae, two 
patients had two separate unilateral de- 
fects, and tiro patients had bilateral de- 
fects m two vertebrae (The films on one 
of the latter are shown in Figure 10 ) 

An analysis of the 42 vertebrae (40 pa- 
tients) with bilateral defects (Table III) 
shows definite spondylolisthesis in 62 per 
cent, 19 per cent were borderline cases, 
and in 19 per cent there was no spondylo- 
hsthesis 


Taaib IV' 


Degree of Stabilitn of Vertebrae 
wHTH Bilateral Defects 


Presence 
of Spon 
dyloUsthe- 
sis 

Stable 

- — Unstable — • 
iloder- 
Shght ate 

Tests 

Not 

Done 

Totals 

Present 

9 

12 2 

3 

26 

Not pres- 
ent 

6 


o* 

8 

Borderlme 

5 


3 

8 


Totals 20 ( 

Present plus 
borderline id 
Percentage of 
28 cases 


id 


34 


out spondylohsthesis (but with bilateral de- 
fects) had localized hpping of theuiiDhed 
vertebral body to mdicate that there was a 
stram on the paravertebral hgaments m 
that region 

An analysis of the stabihty of the verte- 
bral bodies with bilateral defects (Table 
IV) revealed that 51 per cent were stable 
and 30 per cent unstable, in 19 per cent, 
stabihty tests were not earned out Con- 
sidermg only the 28 cases of borderlme and 
definite spondylohsthesis m which stabihty 
studies were done, an equal number were 
stable and unstable In only one patient 
(with two vertebrae mvolved) without spon- 
dylohsthesis were stabihty tests not done 

Of the 14 unstable cases, 12 were only 
shghtly unstable (less than 10 -degree 
change), and two were moderately un 
stable (10- to 20-degree change) There 
were 9 patients with defimte spondylolis- 
thesis and 5 with borderline spondylohs 
thesis whose shpped vertebral bodies 
stable 


Table VI Change of Classification of Unsta^ 
Cases of Spovdixolisthbsis when VVeicht-Bbaee>c 
Studies Were Done 


Slight changed to moderate 
Sbght changed to severe 
Moderate changed to severe 
Borderhne changed to slight 
No change 


3 

(21 4%) 

1 

7 1%) 

1 

7 1%) 

If 

7 1%) 

8( 

67 1%) 


Total 


14 (00 8%) 


(cases stud- 
ied mth 
stability 
tests only) 


50% 50% 


100 % 


Tone paU^t with two vertebrae involved. 


None of the 19 vertebrae with unilateral 
defects only showed shppmg of the verte- 
bSl body Three of the 8 patients with- 


An analysis of the 14 cases ivith unstable 
vertebral bodies shows (Table V) 8 cases 
of slight and 4 cases of moderate spon- 
dylolisthesis with a variation of 5 to 9 de- 
grees m the various posiDons, m one case 
of severe spondylohsthesis there was a 
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Fig 0 Roentgenograms from a case of moderate spondylolisthesis to illustrate the inaMmum change which oc- 
curred in this case a Weight-beaiing extension 6 Recumbent neutral 


in the vanous positions In the fourth, sta- 
bihty tests were not done 

Four patients showed evidence of re- 
mote or recent fractures in the spine, one 
had a narrowed mterspace between the 
fourth and fifth lumbar vertebrae, most 
likely due to an assoaated degenerated 
disk, and 2 patients gave a history of se- 
vere trauma to the back shortly before ad- 
mission to the hospital 

In 3 cases there was locahted lippmg, 
either antenorly or postenorly, of the in- 
volved vertebral body, indicating that 
there was a severe strain upon the para- 
spmous hgaments 

One patient had definite roentgeno- 
graphic evidence of arthntis of the apoph- 
yseal joint in the naraty of the defect 
in tlie pars interarticulans, and another 
had evidence of sclerosis around the defect 

DISCUSSION OF STATISTICS 

It IS interesting to compare our inci- 
dence of 11 7 per cent of defects of the pars 
interarticulans mtli the 5 0 per cent which 
Willis (2) found m 1,520 adult skeletons 
dhe difference in tlic two studies is statis- 
tically sigiuficaiit, which is a statistical 
mdication tliat pars interarticulans defects 


are more frequently found associated with 
back pain than m the population at large* 
It IS well recognized that not all cases even 
of severe spondylolisthesis are sympto- 
matic In some cases symptoms are ag- 
gravated by an element of psychoneurosis 
Nevertheless, the high mcidence of spon- 
dylolisthesis among patients with low back 
pain in the Army is noteworthy 

One-haH of the shpped vertebral bodies 
were shown to move significantly when the 
patient’s position was changed We are 
not prepared as yet to correlate the matter 
of mstabihty with signs and symptoms 
Two of our unstable cases were asympto- 
matic, being discovered accidentally in the 
course of other exammations Otoer pa- 
tients with stable shpped vertebral bodies 
complained bitterly of pain and hmitation 
of motion The problem is especially com- 
plex m the Army, where symptoms are un- 
doubtedly exaggerated by certain patients 
or are colored with a strong functional ele- 
ment Nevertheless, the examination for 
stabihty of a slipped vertebral body has 

’ Tht standard deviation is computed to be I 02, 
whereas the dincrciice between the two percentages 7s 
0 7, which IS approximately four times the standard de- 
viation \ difference of more than three times the 
standard deviation is coiisidereil statistically significant 
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Fig 8 Roentgenograms of a normal spme in various positions a Recumbent neutral b Ueight- 
beanng neutral c Weight bearing extension d Weight bearing flexion 


gory, 21 4 per cent (3 cases) changed from 
slight to moderate, 7 per cent (1 case) 
changed from shght to severe, 7 per cent 
(1 case) changed from moderate to severe, 
1 case changed from borderlme to shght 

general points of interest 
An accurate correlation of our observa- 
tions with the chmcal status of these pa- 
tients IS bemg earned out at the present 


time m collaboration mth the orthopedic 
section It should be stated, however, that 
4 of our cases were discovered acciden- 
tally m the course of other radiographic 
exarmnations, in patients with no com- 
plaints referable to the back One of these 
had mstabihty of 16 degrees, and another 
mstabihty of G degrees In the third case 
there was a spondylohsthesis of 10 to 12 
degrees but the lertebral body was stable 
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Fig 9 Rjoentgenograms from a case of moderate spondylolisthesis to illustrate the majamum change which oc- 
curred m this case a Weight-beanng extension 6 Recumbent neutral 


HI the vanous positions In the fourth, sta- 
bihty tests were not done 

Four patients showed evidence of re- 
mote or recent fractures in the spine , one 
had a narrowed interspace between the 
fourth and fifth lumbar vertebrae, most 
hkely due to an associated degenerated 
disk, and 2 patients gave a history of se- 
vere trauma to the back shortly before ad- 
mission to the hospital 

In 3 cases there was localized hpping, 
either antenorly or postenorly, of the in- 
volved vertebral body, mdicatmg that 
there was a severe stram upon the para- 
spmous hgaments 

One patient had defimte roentgeno- 
graphic evidence of arthritis of the apoph- 
yseal joint in the viamty of the defect 
m the pars mterarUculans, and another 
had evidence of sclerosis around the defect 

DISCUSSION OF statistics 

It IS interesting to compare our inci- 
dence of 1 1 7 per cent of defects of the pars 
lutcrarticulans with the 5 0 per cent which 
\V fills (2) found m 1,520 adult skeletons 
The dilTcrence m the two studies is statis- 
tically sigiuflcant, which is a statistical 
uuhcatiou that pars mterarticulans defects 


are more frequently found assoaated with 
back pain than m the population at large - 
It IS well recognized that not all cases even 
of severe spondylolisthesis are sympto- 
matic In some cases symptoms are ag- 
gravated by an element of psychoneurosis 
Nevertheless, the high mcidence of spon- 
dylohsthesis among patients with low back 
pain in the Army is noteworthy 

One-half of the shpped vertebral bodies 
were shown to move sigmficantly when the 
patient’s position was changed We are 
not prepared as yet to correlate the matter 
of instabihty with signs and symptoms 
Two of our unstable cases were asympto- 
matic, being discovered acadentally in the 
course of other exammations Other pa- 
tients with stable shpped vertebral bodies 
complamed bitterly of pam and hnutation 
of motion The problem is especially com- 
plex m the Army, where symptoms are un- 
doubtedly exaggerated by certain patients 
Or are colored with a strong functional ele- 
ment Nevertheless, the exanunation for 
stabihty of a slipped vertebral body has 

’The standard dcNiation is computed to be 162, 
"Uercai the diftcrcnce between the two percentages is 
6 7, which IS approximately four times the standard de- 
viation A difference of more than three times the 
standard deviation is considered statistically significant 
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Fig 10 a-d Tracings and roentgenograms from a case of spondylolisthesis of both the fourth and fifth 
lumbar vertebrae The fourth lumlW is shoini to be stable, whereas there is an instability of 11° of the 
fifth lumbar vertebra See also Fig 10, e-k from same case c and b Recumbent neutral c and d 
Weight bearing neutral Instability ol L5 Stability of L4 


already proved its value m giving us a ticulans had definite spondylolisthesis, 
ereater understanding of the pathological one-fifth had borderhne spondylolisthesis, 
and physiological changes which occur with and the remaining one-fifth had no spon- 
soondvlohsthesis dylohsthesis Even without actual spon- 

AooroMinately three-fifths of patients dylohsthesis, other changes m the verte- 
vith bilateral defects of the pars mterar- bral structures must be sought to indicate 
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Fig 10, c-h Same ease as Ftg 10, a~d e and / Weight bearing extension Instability of L5 Rela- 
tive stability of L4 g and h Weight-bcanng flexion 


whetlier or not there is an added strain on 
tlie paraspmous ligamentous structures 
and the joint capsule of the intervertebral 
joints We regard such locahzed changes 
as lipping, sclerosis around tlie defect, and 
changes m the apophyseal joints as very 
sigmlzcant 

Most of tlie unstable cases arc only 
slightly uustable, severe instability is a 
rare finding One cannot assume, however, 
w ithout study, that a shght spondylolisthe- 


sis will not become severe with weight- 
bearing 

SUMMARY 

1 An improved method of detection 
and measurement of spondylohsthesis is de- 
senbed 

2 Tins method has been employed to 
measure the degree of anteroposterior 
movement of the shpped vertebral body 
under vanous conditions of stress 
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3 The mechanism of spondylohsthe- 
sis IS analyzed, and the hmits of normal and 
abnormal are diagrammatically shown 

4 The high incidence of defects of the 
pars mterarticulans and of spondylolisthe- 
sis in Array patients is emphasized Ap- 
proximately three-fifths of patients with 
bilateral defects of the pars interarticu- 
lans have defimte spondylolisthesis, one- 
fifth have borderhne spondylobsthesis, and 
the remaimng one-fifth have no spondylo- 
listhesis One-half of the slipped vertebral 
bodies have been shown to be unstable 
under conditions of stress 

0 Even in the absence of instabihty, 
there are other indications of strain upon 
adjoimng supporting structures, such as 


localized hppmg, sclerosis, and apophiseal 
jomt changes 

6 The etiology of defects m the pm 
mterarticulans is not definitely known, and 
although developmental deficiency maj 
play an important part, trauma and 
stresses and strains are also of probable 
sigmficance 

University Hospitals 
Cleveland, Ohio 
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’ Energy Absorption and Integral Dose in _ _ , 

X-Ray and Radium Therapy A Review 

C W WILSON, M.Sc , PL D , F laal P 
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I N LATTER YEARS conceptions of X-ray 
and gamma-ray dosage have been con- 
siderably extended m order to take account 
of the total energy absorbed throughout ir- 
radiated tissues (11. 12. 14. 15, 19. 20. 21) 
The roentgen is essentially a measure of en- 
ergy absorption in a given mass of air, and 
previous investigations had been con- 
cerned almost entirely with an attempt to 
measure at each point in the tissues the 
energy absorbed near that pomt, the pomts 
considered being most often within the 
tumour itself In most methods of radia- 
tion therapy, however, particularly in 
those methods which utihse multiple radia- 
tion beams or large radium surface apph- 
cators, much radiation is absorbed by the 
patient which contributes not to the de- 
struction of the tumour itself, but possibly 
to that of normal tissues of the body In 
this respect, it is a famihar fact that the 
severe constitutional effects of an intensive 
course of radiation often form an effective 
bar to higher tumour dosage, and the in- 
crease m the degree of these effects with 
the volume of irradiated tissue is also well 
known- (4, 26) In considermg these ef- 
fects from the physical pomt of view, one is 
presumably concerned with the total en- 
ergy absorbed by the body throughout the 
whole irradiated volume (the integral or 
volume dose) 

The physical problems of protection of 
staff and patients also seem to be inti- 
mately related to the integral dose, since it 
seems reasonable to suppose that the blood 
changes and general effects would depend 
on the total energy absorbed m the body as 
vi whole and not on the dosage at a par- 
ticular point (20) 

Witli the recogmtion of tlie possible im- 


portance of mtegral dose and the develop- 
ment of a smtable umt for its measurement, 
considerable work has been done m two 
mam directions which converge toward a 
common goal On the one hand, much 
attention has been given to methods smt- 
able for assessmg mtegral dose in the 
vanety of circumstances that arise m 
practice and to the chief factors which 
control integral dose On the other hand, 
attempts have been made to correlate 
mtegral dose -with such dimcal and bio- 
logical observations of radiation effects as 
would be expected to bear some relation 
to it In what follows we shall attempt to 
give a bnef account of this work and to 
draw some conclusions regarding the pres- 
ent position and value of mtegral dose 
and its related conceptions 

ROENTGEN *AND ENERGY ABSORPTION IN AIR 
AND OTHER MEDIA (14, 20) 

As already stated, the roentgen is essen- 
tially a measure of energy absorption in 
air, the factor of proportionahty being de- 
pendent upon the energy required to pro- 
duce one ion pair There is good evidence 
(8) that this quantity is approximately 33 
electron-volts, whence it may be shown 
(20) that a dose of one roentgen corre- 
sponds approximately to the absorpbon of 
85 ergs per gram of air This quantity, 
which will be considered a great deal m 
what follows, may be referred to as a gram- 
roentgen (20) 

The fraction of the energy mcident upon 
a matenal which is converted mto kinetic 
energy of electrons (9) is (,r„ -f r), where 
<r„ IS the true absorption coefficient (recoil 
electrons) and t is the photo-electnc ab- 
sorption coefficient Taking account of 
the magnitudes of tiiese coefficients over a 


‘ Uecuvctl for pnbhcalion m Dcctiiibcr 19-15 i 

* TUk actual biU irraduieU is also a factor. \\lucU^\c Of Wa\ C lengths COVCnng those USei 

•.lull not consnicr at tins momuit m therapy, It cau be shown (’0) that ii 
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general, “soft tissues” and “air” are similar 
to each other, so that energy conversion in 
air IS an approximate measure of the energy 
absorption m soft tissues provided there is 
electromc equihbnum 
Owmg to the greater electron density, 
the energy conversion per unit mass for 
short wave lengths -will be approximately 
10 per cent greater m water or soft tis- 
sues than m air, but for longer wave 
lengths, where t is the most important fac- 
tor, the lower eJffective atomic number of 
water than of air approximately compen- 
sates and the real absorption m water 
would seem to be the same as in air 

ENERGY FLTXX (INTENSITY) AND DOSAGE 

RATE (16, 17, 20, 21) 


would, of course, be the total eneig)- ab- 
sorbed per roentgen, and the vanahon of 
this quantity with wave length is of con 
siderable importance 

When the measurement of dose is made 
with back-scatter, the analysis is more 
complex (16, 17, 20) and difficult to male 
precisely, but the results obtained by Jlay 
neord (broken hue of Fig 1) are a good 
approximation 

In later experimental work Mayneord 
and Clarkson (22) showed that m general, 
for whole body irradiation, the energy ab- 
sorbed per roentgen on the surface does 
vaiy m the way predicted by this theory, a 
result of undoubted importance to protec- 
bon problems 


It has been shown by Mayneord (20, 21) 
that if a parallel beam of radiabon of m- 
tensity 1 (ergs/cm * sec ) is madent upon 
an elemental mass of air, the dosage-rate D, 
in roentgens per second is given by 


A = 


Ii<r, -I- r)N 
S5 


r/sec 


(0 


where <r„ and t are the absorpbon coef- 
fiaents for air and N is the number of elec- 
trons per umt mass of matenal The 
factor 85 was denved m the pre\nous 
section 

Alternatively, if is the total dose re- 
corded when a total energy Eo flows per 
umt area in a time t seconds 

D = - — roentgens (u) 


Usmg this relation, Mayneord (20. 21) 
has calculated the dependence upon wave 
length of the total flow of energy per square 
centimeter per roentgen measured His 
results are shown m Figure 1 

Similar results, expressed m a somewhat 
different form and covenng another wave- 
length range, had previously been obtained 
by Launtsen (16, 17) 

It IS seen that the total energy flow per 
roentgen is of the order of 3, -000 ergV^ 
m the short wave-length region but falls 
to very low values for long ivave lengtim 
kr a very ex'tensive medium, which ab- 
sorhs all the energy, this energy flow 


TOTAL ENERGY ABSORPTION 

(13, 15, 19, 20, 21) 

If an absorbing mass (tissue or tissue 
equivalent) is irradiated, then we may 
make distnbution measurements (as is 
commonly done) throughout the mass and 
find for every element of mass din within 
the mass, the dose m roentgens dehv- 
ered Then the energy absorbed through- 
out the mass may be written as follows 
(19, 20, 21) 

Total energy absorbed = Kp J'“ dm (w) 

where Kp is a constant of the order of 85 
ergs/gm -roentgen and the integral is taken 
throughout the absorbmg mass, p is the 
electromc density of the medium com- 
pared with air We see, therefore, that the 
determmation of total energy absorbed 
turns upon the determmation of 
for the particular case m question 

The quantity obtamed by integrating 
the dose throughout a given mass has been 
most commonly referred to as the tnlegfm 
dose (19. 20, ^1), although it has also been 
called the volume dose (3) When deter- 
imned, the integral dose is m gram-rocnt- 
gens, but it is found m practice that this 
umt IS far too small, one milhon gram- 
roentgens (a megagram-roentgen) is a more 
convement order of magmtude For a 
medium of umt density and of atomic 
number equal to that of air, one mega- 
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gram-roentgen is ’approximately equal to 
2 02 gm -calones (21) 

SIETHODS OF ESTIMATION OF INTEGRAL DOSE 

i The estimation of integral dose, as we 
have seen, depends upon the determina- 
tion, by one means or another, of the inte- 
gral A number of methods 

have been developed to solve this problem, 
which depend upon the nature of the case 


also been developed for similar measure- 
ments in x-ray therapy (3) 

For this method a hfe-size model (see 
Fig 2) of the body was constructed, con- 
sisbng of a senes of celluloid plates coated 
with graphite to make them electncally 
conductmg, separated by small air gaps 
and connected alternately to a battery and 
galvanometer When high-voltage radia- 
tion falls on this system of ionization 
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Theoretical relation between energy flux per roentgen at the surface, and tvave 
length of radiation (Mayncord, 20) 


under consideration, the therapeutic 
method mi olved etc We shall attempt to 
outline these procedures and their results 
under a number of pertinent headings 
(a) X-Ray and Camiua-Ray Beam Ther- 
apy ' The speediest approach to the deter- 
mination of integral dose iiould be to use a 
method which aims at direct measurement 
of the quautvtv, and tins approach has m 
tact been made bi Gnmmett and lus co- 
worhers (3 11, 12) Ihe method was first 
densed for the measurement of integral 
dose m radium-beam therapy (11) but has 


chambers m parallel, an lomzation current 
flows which is the sum of all the icmzation 
currents throughout the “body ” The 
thickness of the celluloid plates and the 
air gaps are so chosen that the over-all den- 
sity is umty, so that the absorption and 
scattenng wall be approximately the same 
as m a block of tissues and the lomzation 
current proportional to the gamma-ray 
energy absorbed The considerations are 
more complex in the case of x-rays, but it 
has been possible to make smtable allow- 
ances for the differences mvoh ed (3) 




264 


C W Wilson 


Sqjtembtr I!H 


general, "soft tissues” and “air” are similar 
to each other, so that energy conversion in 
air IS an approximate measure of the energy 
absorption in soft tissues provided there is 
electromc equihbnum 
Owing to the greater electron density, 
the energy conversion per unit mass for 
short wave leng^s will be approximately 
10 per cent greater m water or soft tis- 
sues than in air, but for longer wave 
lengths, where t is the most important fac- 
tor, the lower effective atormc number of 
water than of air approximately compen- 
sates and the real absorption in water 
would seem to be the same as m air 

ENERGY FLUX (INTENSITY) AND DOSAGE 

BATE (16, 17, 20, 21) 


would, of course, be the total energ) ab- 
sorbed per roentgen, and the vanahon of 
this quantity with wave length is of con- 
siderable importance 

When the measurement of dose is made 
. ivith back-scatter, the analysis is moR 
complex (16, 17, 20) and difficult to male 
precisely, but the results obtained by bla) 
neord (broken hne of Fig 1) are a good 
approximation 

In later experimental work llayneord 
and Clarkson (22) showed that m general, 
for whole body irradiation, the energ) ab- 
sorbed per roentgen on the surface does 
vary m the way predicted by this theot) , a 
result of undoubted importance to protec- 
tion problems 


It has been shown by Mayneord (20, 21) 
that if a parallel beam of radiation of m- 
tensity I (ergs/cm * sec ) is incident upon 
an elemental mass of air, the dosage-rate D, 
in roentgens per second is given by 




(0 


where <r„ and r are the absorption coef- 
fiaents for air and N is the number of elec- 
trons per umt mass of raatenal The 
factor 85 was denved m the previous 
section 

Alternatively, if Z) is the total dose re- 
corded when a total energy Eo flows per 
umt area m a time t seconds 

Eo((7a -f t)N ^ ^ 

D — gg- roentgens (u) 


Usmg this relation, Mayneord (20, 21) 
has calculated the dependence upon wave 
length of the total flow of energy per square 
centimeter per roentgen measured His 
results are shown m Figure 1 

Similar results, expressed m a somewhat 
different form and covenng another wave- 
length range, had pre\aously been obtained 
by Launtsen (16, 17) 

It IS seen that the total energy flow per 
roentgen is of the order of 3, -000 ergs/cm 
m the short wave-length region but f^ 
to very low values for long wave lengths 
For a very extensive medium, which ab- 
Mbs lae energy, tins energy How 


TOTAL ENERGY ABSORPTION 

(13, 15, 19, 20, 21) 

If an absorbing mass (bssue or tissu 
eqmvalent) is irrachated, then we ma 
make distnbution measurements (as i 
commonly done) throughout the mass an 
find for every element of mass dm withi 
the mass, the dose m roentgens Zl«, deln 
ered Then the energy absorbed througl 
out the mass may be written as foUon 
(19, 20, 21) 

Total energy absorbed = Kp S’* dm (a 

where Kp is a constant of the order of 8 
ergs/gm -roentgen and the integral is take 
throughout the absorbing mass, is th 
electromc density of the medium con 
pared with air We see, therefore, that th 
determination of total energy absorbe 
turns upon the determination of di 

for the particular case m question 

The quantity obtamed by mtegratm; 
the dose throughout a given mass has beei 
most commonly referred to as the Integra 
dose (19, 20, 51), although it has also bee 
called the volume dose (5) When deter 
mined, the mtegral dose is in gram-roent 
gens, but it is found m practice that thi 
unit IS far too small, one milhon gram 
roentgens (a megagram-roentgen) is a mon 
convement order of magmtude For i 
medium of umt density and of atomu 
number equal to that of air, one mega 
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2 = £>„ r da = 1^ (v) 

Avhere V is the volume between the isodose 
surfaces Mayneord (20) has given an ele- 
gant method of findmg V by means of a 
practical measurement of the moment of 
the area considered about the central axis 
In cases where the beam is considerably 
angled to a patient, some of the isodose 
surfaces will be cut by the body surface, 
and to determme the integral dose it is 
necessary to estimate the sizes of the 
portions of the mtensodose volumes which 
actually he within the body Bush (1) 
has descnbed a method and apparatus 
which solve this problem 

For the rapid routme calculation of inte- 
gral dose from standard depth-dose data, 
hlayneord (20, 21) and Happey (13, 15), 
by somewhat different methods, have de- 
nved approximate formulae Mayneord’s 
method (20, 21), which is possibly the 
simplest to understand, is as follows 

Suppose a parallel beam of radiation of 
cross section ^4 sq cm falls normally on the 
surface of an absorbing medium To a 
first approximation the dose contours may 
be regarded as rectangular and reachmg to 
the geometncal hunts of the beam Then, 
assuming the fall of dose with depth to be 
exponential, ■* the dose at \ cm depth wdl 
be where Do is the surface dose 

Thus the integral dose S to a depth d 
cm in a medium of umt density is 


A 



Fig 3 Determinatiou of uitegral dose from dose 
contours 


while d is assumed to be measured from do 
and not from the surface, then the total 
energy absorption is 

2 = D A [cfo 1 44 di/z] (viu) 

If a diverging beam from a pomt source 
at F S D / cm is considered, the absorp- 
tion to a depth d has been shown to be 
(19) 


2 = Do a 1 (/ V = ( 1 - e-p'i) (vi) 

If the depth d is very great, so that all the 
energ}'- is absorbed, 

2 = DoA 1/ja (vii) 

In practice, it is more convement to use 
the depth at which the dose falls to 
half its surface value Then ^idi : = 9 b9o 
so that 2 = 1 44Do.4 d\i is a convement 
statement of the total energj^ absorbed 
If a closer approximation is taken, m 
which the dose is assumed to be constant 
to .1 depth do and then to fall exponentially. 


‘Tlim Is tiultiici. to show that this, ib so m main 
lubtancfs 


DA 

P 




and for complete absorption 
„ DA 




Or 


2=1 44D rl -f ^ 4 lyVi j 

(^) 

Which IS the formula normally employed m 
practice in calculations on patients, taking 
Into account the exit dose if this is appreci- 
able 
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Fig 2 A (left) Method of construction of celluloid man B (right) Complete celluloid man having i ray 

“treatment” (Boag, 3) 


In practice, for satisfactory behaviour, 
It was found that the celluloid man had to 
be fitted with thm celluloid gaskets be- 
tween the edges of the plates m order to 
exclude dust, and with earthed guard-nngs 
around the edges of the plates m order to 
prevent the collection of ions from the 
heavily ionized air around the model 
Another method of direct measurement 
which might be valuable, though httle 
experimental work has yet been done on 
the subject, would be to utihse the chemi- 
cal changes brought about by high-voltage 
radiations (21) It should be possible, for 
example, to use a reaction such as the pre- 
apitation of mercurous sulfate from Eder’s 
solution, usmg a phantom the shape of the 
body filled with the solution 
Yet another way m which the problem 
has been solved is by the use of a large 
number of condenser ionization chambers 
so placed as to measure the mean dose at 
the centre of mass of equal masses dis- 
tnbuted throughout the whole volume of a 
smtable model of the tissues being uradi- 
ated (21, 22) Y^th a condenser chamber 
at the centre of mass of each suffiaently 
smaH mass, the mtegral is transformed mto 
a summation and it is necessary f erdy to 
add together the mdications of all the 


chambers to obtam a quantity propor- 
tional to integral dose 
In spite of their great mterest and value, 
the methods so far descnbed are hardly 
smtable for deahng with routine estima- 
tion of mtegral dose for the large number of 
conditions which may arise, and it becomes 
apparent that methods based upon stand- 
ard dosage data are much to be preferred 
for the purposes * Methods of this kind 
have been devdoped (13, 15, 20, 21) 

When the dose-contours (m roentgens) 
for a cucular beam of radiation have been 
determined, the mtegral dose due to the 
beam may be denved as follows (20, 21) 
The mtegral dose m a nng element (Fig 
3) of cross-sectional area da is D X 2icrda, 
where D is the dose m roentgens at da 
The mtegral dose S between the sur- 
faces generated by rotation of the contours 
Di and Z?. about the central axis is 

- = 2t Dr da (»v) 


or, if we take the mean dose D,, — 


Di + Di 
— — > 


the mtegral dose is 

’ The celluloid-man method is possibly suitable for 
routine investigation but c\cn this involves consider 
able evpenmental facilities and the use of the radia 
tion apparatus for periods ivhcn the clinicians would 
no doubt require it for the treatment of palien ts 
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(c) Whole Body Irradiation The ques- 
tion of the total amount of energy absorbed 
by the body when the whole or a consider- 
able part of It IS subjected to radiation is 
obviously of some importance, particularly 
m connection with protection and also m 
connection with the “wide-field” (bath) 
tcchmques of x-ray therapy advocated by 
Scott (27) Consequently these questions 
have been studied m some detail (22, 23) 
For this study Mayneord and Clarkson 
(22) constructed a model of a patient hav- 
mg elhptic cross sections at all levels (see 
Fig 4), and composed of paraffin wax and 
slabs of mixed nee flour and sodium bi- 
carbonate (29) The method used was that 
aheady referred to, m which condenser 
ionization chambers are placed at the 
centre of mass of equal “cells” of a given 
section, although m actual fact the integral 
dose was obtamed by interpreting the 
data in three different ways The radia- 
tions studied covered half-value layers 
ranging from 0 037 mm Cu (40 kv ) up to 
16 mm Cu (gamma rays of radium) 

These authors (22) also studied the 
vanation of mtegral dose with direction of 
the \-ray beam and, usmg the reciprocity 
relationships aheady mentioned, they 
found values for external radium sources, 
as well 

The effects upon integral dose of such 
vanables as quahty of radiation, F S D , 
size and shape of patient, have been ex- 
amined in a paper by Mayneord (23), 
which also bangs to hght a number of 
tlieones and procedures of value m the 
assessment of mtegral dose 

For investigation of these same ques- 
tions tlie celluloid man is also of great 
value, giving as “he” does, direct read- 
ings of the quantity required for any set of 
conditions 

SOME PIIXSIC.VL DATA OBTAINED FROM 
INTEGRiVL DOSE STUDIES 

Under this general heading it is proposed 
to set out sonic of the more important 
physical results which have been ob- 
taiiicd by the use of the methods outlined 
abo\ c 



(a) X-Ray and Gamma-Ray Beam Ther- 
apy Mayneord (20) has exanuned the m- 
tegral dose (measured to the 10 per cent iso- 
dose surface) due to circular beams of 
radiation for a number of different thera- 
peutic conditions when the same fixed dose 
of 100 r IS measured with back-scatter at 
the surface His results are shown in Table 
I One sees at once how very different is 
the energy absorption with the different 
techmques 

It IS seen from equation (xi) that, other 
thmgs bemg equal, the mtegral dose may be 
expected to mcrease roughly m proportion 
to the field area The proportionahty is 
not exact because the surface dose depends 
upon back-scatter, and this m its turn 
depends upon the area of field The equa- 
tion also mdicates how mtegral dose de- 
pends on F S D and quahty, smee d,/, is 
determmed essenhally by the quahty of the 
radiation 

Boag (3) has desenbed the results of 
measurements of mtegral dose made di- 
rectly witli tlie celluloid man for x-rays of 
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In this case again, it is possible to as- 
sume a constant dose to a small depth (k 
and to make the necessary modifications to 
the formulae (20) 

(f>) Radtum Therapy In radium ther- 
apy by the methods of surface, mtra-oral, 
and interstitial apphcation, the condi- 
tions may be even more diverse than m 
x-ray therapy, and a great vanety of rela- 
tionships between radium sources and ir- 
radiated body have to be considered 
Direct measurement with tlie celluloid man 
would appear the most readily applicable 
method of estimation of mtegral dose m 
these cases but, for reasons already given, 
additional methods are necessary 

In the past, the general problems of 
radium dosage have yielded very well to 
mathematical methods (30), and the prob- 
lems of mtegral dose are no exception, it is 
the mathematical approach which so far 
has been the most frmtful of methods for 
the estimation of integral dose m radium 
therapy (2, 20, 23, 24, 25, 31) In this re- 
spect, the study of pomt sources is of first 
importance Thus, suppose we have a 


while if the medium is of mfinite extent, 
the total energy absorbed m it is 


total 





Putting li — 0 028 cm m \iv, ire find 
53toui = 3,725 gram-roentgens per mg hr, 
a result which agrees very well with that 
obtamed from an absolute energy stand 
pomt (9, 24) This is the maxunum pcs 
sible mtegral dose when all the gamma ray 
energy is absorbed 
Similarly, if the pomt where the radium 
IS situated is not at the centre of the sphere, 
but displaced a distance c cm from it, the 
mtegral dose in the sphere is (24j 

2 = S 3t jou -h log. (^) 

When c = a, so that the radium is on the 
surface of the sphere, the mtegral dose is 
S 3 X 2ira, that is, one-half the value when 
it IS at the centre 


1-mg pomt source of gamma radiation Mayneord (24) has also shown that, in 
filtered by 0 5 mm Pt m an extensive general, the mtegral dose throughout anv 
medium of umt density, then the dose D, volume whatever, due to a fimte source 
at a distance r cm is found experimentally uniformly filled ivith radioactive mate 
(20, 24) to be approximately nal, is equal to the mtegral dose through* 

g 3 out the ongmal source if the “recener 

roentgens per mg -hour ('ai)» g]]ed with radiatmg matenal of the 

same imiform density Thus, m any case 
and mtegral dose calculations m gamma- ^^^iiere the distnbution of radiation due to a 
ray therapy are largely the mtegration of continuous distnbution of radioacbi'C ma- 
this expression throughout masses of tis- been calculated (30), the mte 

sue of different shapes and sizes, a proce- gral dose may be written down m thi 
dure which is possible analytically only m a averse problem A number of exampi^^ 
small number of simple cases (24) of such calculations and then* practical ap 

If the source is at the centre of a sphere of pbcations have been descnbed (24, 31) 
radius a cm , the mtegral dose m the sphere The calculations become considerabl) 
IS (24) more complex when absorption of radia- 

0 3 , tion is taken mto account (2, 24), but table: 

S == / ~ of data have been drawn up (2) which eii' 

lot 3 _ mtegral dose throughout the body 

- (1 — e >“) (x«j) i-Q be assessed fairly precisely for most ra- 

dium therapy techmques (2) Absorption 
. Theater S3 IS tbe^dosage^ratcjnj^^^^ radiation Within the medium does not 

distance froin a i- » f order of 0 02S cm - ' prove to be SO senous a factor as one might 

•' have evpected 

probably on r (24) 
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'Similar data for radium tdetherapy given 
,'by Bush (1) In the same paper (5) Elhs 
I has shown that m the treatment of car- 
•cmoma of the oesophagus by the tech- 
1 mque of Table II the integral dose "with a 
* focus-skm distance of 40 cm is 25 per cent 
greater than with a distance of 100 cm 
The effect of quahty upon total energy 
absorbed durmg treatment has been well 
exemplified by Philhps (26) Referring 


(b) Raduim Therapy Usmg the mathe- 
matical methods already outhned, May- 
neord (24) has calculated, as representa- 
tive examples, the integral dose m the head 
durmg the use of radium m the antrum and 
durmg the treatment of the hp with a 
surface apphcator. also the mtegral dose 
m the trmik; durmg the treatment of sites 
such as the cervix and oesophagus Leder- 
man and Clarkson (18) have determmed 



to the treatment of carcmoma of the rec- 
tum by supervoltage \-rays (1,000 kv and 
HVL 9 0 mm Cu, FSD 100 cm), 
Phillips states tliat the average integral 
dose IS about 40 megagram-roentgens and 
produces definite impairment of the pa- 
tient’s vitality, from which recovery oc- 
curs m about two months “At 200 kv 
the integral dose would be over 60 mega- 
gramme-r, which is higher than has yet 
been gu en in any condition, and would al- 
most certainly impair tlie patient’s \ntahty 
to a critical degree ’’ 


the mtegral dose dehvered to the trunk 
durmg radium bougie treatment of cancer 
of the oesophagus, usmg the knoivn dose 
contours around the bougie They foimd 
the mtegral dose to be 3 15 megagram- 
roentgens for a treatment of sixty hours’ 
duration With Alayneord’s method of cal- 
culation, the result was approximately 4 0 
megagram-roentgens, the difference bemg 
probably due to the fact that the latter 
method takes no account of absorption 
Wilson (31) has used the mathematical 
method to calculate the mtegral dose re- 
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Table I Integral Dose Doe ^ D^^hevt Tech...quhs (M.n-Lct., 

(100 r measured with back-scatter at the surface) 


Techjiique 


Potential, 

kv 


Filler 


Mean 
Wave 
Length, 
A 


FSD 

cm 


Diameter 

o{ 

Field, 


Gram Roealjaa 
to 


X-rays 

Roentgen cautery 
Contact therapy 

Deep therapy 
Supervoltage 
Gamma rays 

45 

00 

200 

400 (peak) 

Unfiltered Tube only 
Tube only, OR mm 

Ni equiv 

1 0 mm Cu 

4 0 mm Cu 

0 90 

0 33 

0 12 

0 009 

2 0 

5 0 

50 0 

50 0 

1 

4 

10 

10 

Ua 

4R» 

9G,sC0 

110,000 

1-gm unit 

5-gm unit 


1 0 mm Pt equiv 

1 4 mm Pt eqmv 

0 014 

0 013 

5 0 

8 0 

5 

S 

14,W 

oi.osr 


Table II X-Ra\ Technique, Site, and Total 
Energi Absorptiov or Integral Dose (Elus) 

(H V L 1 5 mm Cu, FSD 40 cm ) 


Region 

Tumor 

Fields 

Integral 

Dose, 

megagram 

roentgens 

Dose, 

r 

Num- Area, 
her cm ’ 

Tonsil 

4,500 

2 X 10/8 

7 77 

Fauces 

4,000 

2X 6/4 

2 X 10/15 

11 20 

Larynx 

5,000 

2X 6/4 
2X 6/8 

4 53 

Bram 

4,000 

1X0/4 

2 X 10/8 

11 94 

Bladder 

5,600 

IX 6/8 
SX 8/10 

17 24 

Pelvis 

3,000 

2 X 20/15 

25 94 

Supplement 
to radium 

3,000 

2 X 20/15 


Oesophagus 

6,000 

8 X 15/4 

31 1 

Lung 

4000 

4 X 10/15 

30 3 

Lung 

6,500 

5 X 6/8 

19 0 


half-value layer between 2 and 4 mm Cu 
He found that the absorption of energy de- 
pends chiefly upon the area and site of the 
field and to a much smaller extent upon 
focus-skm distance, hnear dimensions of 
the patient, and half-value layer of the 
radiation He gives cun^es from which the 
mtegral dose can be estimated rapidly 
In therapeutic practice the conditions 
are much more complex than we have con- 
sidered so far, a number of cross-firmg 
beams bemg used We see from Table I 
that it IS m deep x-ray therapy, supervolt- 
age x-ray therapy, and radium beam ther- 
apy that the question of mtegral dose is met 
most severely and it is m these fields, there- 
fore, that mtegral dose has been studied 
The order of magmtude of mtegral dose for 
vanous techmques is of great mterest, m 


particular, the relative ments of one tech 
mque with respect to another The effect 
of F S D and quahty of the beam upon 
the mtegral dose m therapy is of signifi 
cance m relation to integrd dose because 
these factors m then turn affect the depth 
dose values, these values deade the 
amount of treatment required through 
each field m order to dehver a specified 
tumour dose If the depth doses are m 

Table III Integral Dose in Raditoi TEtBiaBRArf 
(Bush) 


Site of Disease 

Number and 
Diameter of 
Fields 

3 5 5 0 8 0 
cm cm cm 

Integral 

Dose 

megagram 

loentgens 



1 9 2 

5 S9 



3 2 

0 



2 

4 20 

Pharynx 

( 

2 2 

5 99 



2 3 1 

5 41 


1 

2 3 

5 49 


( 

3 2 1 

C IS 

POitcncoid 


2 

3 Co 

Larynx 


2 

1 SI 


f 

? ^ 

5 19 

Floor of mouth 

{ 

5 1 

3 50 


f 

15 2 

7 19 

Tongue 

{ 

4 2 

6 20 


creased, the amount reqiured ivdl be 
smaller and therefore may, m some circum- 
stances, lead to a reduction of the mte- 
gral dose for the same tumour dose 

The magmtude of mtegral dose, and its 
dependence upon the type of deep therapy 
tedmique and site irradiated, are well il- 
lustrated m Table II, taken from papers by 
Elhs (5 and 6) Table III shows some 
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n Figure 5, where comparison with the m- 
/erse-square law has also been made on 
die basis of the experimental value at 70 
distance The rapid mcrease m mte- 
pral dose as the source approaches the body 
IS noteworthy 

(c) Whole Body Irradtalton As a result 
□f mvestigations with the wax man already 
referred to (22), the vanation of mtegral 


sent the mtegral dose when the patient is 
exposed to a divergent beam with its axis 
normal to the centre of the trunk so that 
the dose at the extremities of the body is 
smaller than at the centre Those marked 
s' are for a beam imagmed modified so as 
to make the surface dose with back-scatter 
constant at all pomts on the patient’s an- 
terior surface 



HALF -VALUE LAYER xn-tn Cu 
Fig OB (Mayiicord aud Clarl^son, 22) 


dose mtli half-value layer of radiation 
has been found to be as shown in Figure 
0 (A and B). The cur\fes marked “in 
ponder” represent tlie results obtamed 
when the model is of a powder mixture of 
nee (lour and sodium bicarbonate, which is 
\ery closely eqmvalent to wnter (29) , they 
are therefore the better representation of 
the results from the point of view of chm- 
eal practice The curv'cs marked 2 repre- 


In Figure 7 (22) these results are com- 
pared TOth the theoretical calculations pre- 
viously discussed (see Fig 1), where it is 
seen that, for short wave x-rays or gamma- 
rays, approximately one-third of the energy 
falling on the patient is absorbed, but for 
long wave lengths approxunately all the 
energy is absorbed The apparent excess 
of absorbed energ}- at the short wave 
lengths IS probably due to the heterogen- 
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ceived by the trunk m the treatment of used by Mayneord and Clarkson for thor 
breast cancer by interstitial and surface mvestigations of total body dose (22) 
radium therapy in order to correlate the His results were summansed m the form cf 
v^ues Avith blood counts He gives graphs tables and graphs, which enable a reasos 
which show the vanation of integral dose ably accurate estimate to be made of th 
m the trunk, (a) with position of the integral dose received by the whole bodv 
radium along the trunk, and (b) mth dis- from radium used in any pracbeaJ rase 
tance of radium beyond the trunk Also, Thus he gives a curve for radium disposed 
on the basis of certain simphfyung assump- on or near the central axis of the bodj loi 



HALF -VALUE LAYER -m-m Cu 
Fig 6A (Mayneord and ClarLson, 22) 


tions, he presents other graphs relating 
mtegi^ dose m the trunk due to surface 
apphcators to the area of applicator, the 
radium-skm distance, and surface dose 
In a very recent paper, Bush (2) has 
made calculations of the mtegral dose 
throughout the whole body, by means of 
formulae which take account of absoiption 
For this purpose he has assumed a man 
of practically the same construction as that 


a table for radium placed near the surfm 
of the trunk The latter is reproduced i 
Table IV 

A study has also been made of the mt' 
graJ dose due to a small source of radium 
outside the body (22j The changes m 
mtegral dose as a radium source is moved 
away from the patient were detemimed 
The values so obtamed for a central sec- 
tion of the trunk (of a wax man) are guen 
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lem fraught with difficulty It is still not teleradium (5-gin unit) for disease at sites 
solved to any degree of satisfaction in the m the head and neck, viz , pharynx, post- 
case of mahgnant disease of even the most cncoid, larynx, floor of mouth and tongue 
local character It is therefore not to be The average energy absorption durmg 
wondered at that progress m the direction treatment was 5 35 megagram roentgens, 
of correlatmg the general effects of uradia- and Bush states that the general effect of 
tion with mtegrai dose has lagged consider- this treatment is fairly severe and that the 



0 200 400 600 

EFFECTWE WAMELEMGTTH 


Tig 7 (Mayneord and Clarkson, 22). 


ably behmd the development of the con- 
cept of mtegrai dose itself The physicist’s 
problems m tins matter, difficult enough in 
themselves, arc comparatively simple m 
relation to those of tlie clmician In spite 
of these difficulties, however, some progress 
has been made 

Some of the most definite results that 
ha\e been obtained are tliose of Bush (1), 
who studied \ery precisely tlie energy ab- 
sorption in a series of 2b cases treated by 


patients had nearly as much treatment as 
they could stand from the pomt of view 
of their general condition Further, Bush 
was able to relate the energy absorbed 
and the lymphocyte count, as shown m 
Figure S The curve has been mter- 
preted by Bush as mdicatmg the presence 
of scNeral strams of lymphocytes of dif- 
ferent sensitinty in the 26 patients from 
whom the figures were obtained 
Results obtamed by Wilson (31), using 
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Energy Absorption in Gram Rottm-t 


Angle from 
Micl-AMllary Lme, 
degrees 


Distance Deep to Skin, 
cm 


September IM 

PORRAwmNmSatFMta 


Eadiuin-Siu] Dstiace, 
cm 



laty of beams used m the experiments 
GeneraUy, we may say that the mtegral 
dose per rontgen on the surface vanes m 
the way predicted by the theory that it 
nses only slowly with half-value layer above 
the region of 5 mm Cu, shows complex 
yanation of a few per cent in the region of 
1 5 mm , and below this falls rapidly” (22) 
Calculations by Mayneord (23) have 
made it possible to determme, by a simple 
calculation, the mtegral dose for an ir- 
radiation of either the whole body or the 
trunk only Tables have been drawn up 
which give the calculated average dose m 
the patient for different effective absorp- 
tion coefficients of the radiation and for 
varymg anteropostenor thickness of the 
trunk The measured doses have been 
used to construct a graph showmg the rela- 
tionship between half-value layer and ef- 
fective absorption coeffiaent The mte- 


gral dose for the irradiation may be found 
by a simple apphcation of these data (23) 
The mtegral dose mvolved in the use of 
Gilbert Scott techmques (27) has been 
briefly considered and, for the two tech 
mques set out below, the following e\pert- 
mental results were obtamed (22) when the 
beam was circular and of 60 cm diameter 
so as just to enclose the trunk 
(a) 100 kv (const ), filter 1 0 mm Al, 
H V L = 0 14 mm Cu, F S D 20 m. 
(51 cm ) Integral dose per r on sLin at 
the centre of field = Q^TOOgram-roentgexiS 
(5) 130 kv , filter 3 mm Al, H V L = 

0 265 mm Cu, FSD 20 m (51 cm) 
Integral dose per r on skin at the centre of 
the field = 12,400 gram-roentgens 


integral dose and R^lDLATION EFFECTS 

The quantitative estimation of radio- 
biological effects has always been a prob- 
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integral dose (radium teletherapy and pro- 
tection, for example), much of the total en- 
ergy may be absorbed at widely varying 
dosage rates, some at very low dosage 
rates We may therefore expect that, for 
the same mtegral dose, the biological re- 
sponse under the latter conditions may be 
very different from that when the energy is 
absorbed at dosage rates of the order com- 
monly used therapeutically 

As Ma)meord and Clarkson have empha- 
sised (22), the mtegral dose results of whole 
body irradiation seem to be of consider- 
able significance m their relation to pro- 
tection considerations The Protection 
Regulations lay down a “tolerance dose” 
mdependent of wave length, but we have 
seen that integral dose vanes with the qual- 
ity of radiation, a result due to the com- 
bined physical and geometncal factors 
mvolved It is not specifically stated 
whether the tolerance dose (about 1 r per 
week) IS regarded as surface dose, average 
dose throughout the body, or dose over a 
small surface In practice it seems to be 
taken as the dose at the site at which 
measurement is made, from Figure 6, 
therefore, for “tolerance” conditions, the 
mtegral dose is of the order of 55,000 
gram-roentgens per r in the “deep-therapy” 
region and of the order of 10,000 for wave 
lengths such as are mvolved m diagnostic 
radiology These values are quite large 
In this same cormection the mcrease of 
mtegral dose with decrease m distance of 
radium sources from the body already dis- 
cussed (Fig 5) should receive due con- 
sideration "It seems that the study of 
integral dose will frequently reveal rela- 
tionships not brought to fight by a con- 
sideration of dose alone” (22) 

SUMMARY 

An account of the conception of inte- 
gral dose IS gi\ en and its possible impor- 
tance IS indicated 

The theoretical \anation with wave 
length of the energy flux required to deliver 
a dose of one roentgen at the surface of a 
body (with and without back-scatter) is 
examined and expressed graplucally 


The expression of total energy absorbed 
in terms of integral dose is desorbed, and 
the umts so far used for the measurement 
of integral dose are defined 

Methods that have been developed for 
mtegral dose determmation are outhned 
for the vanous cases that arise m practice, 
namely, x-ray and gamma-ray beam ther- 
apy, radium therapy, whole-body and wide- 
field irradiation Some account is given of 
the results obtamed m these cases, and the 
significance of the results is discussed 
A descnption is given of the attempts 
made so far to relate mtegral dose and 
biological effect, and possible difllculties 
and limitations are indicated 
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Fig 8 (Bush, 1) 

Goodfellow's data (7), indicate that the 


carcinoma of the oesophagus have sltowu 
that, m this debditated group, a dose of hit 
order of 25 megagrainine-r givea to tie 
thorax m sue weeks is close to the limit, ” 
and that “some patients whose reastance 
IS low have shown signs of senous consUtu- 
tional effects when a dose of between 15 and 
18 megagramme-r has been given m about 
30 days ” 

GENERAL DISCUSSION 

We have tned to trace the development 
of the concept of total energy absorptionor 
mtegral dose and of its study m clinical 
practice and we have seen that even vnth 


behaviour of the lymphocytes during the the rather simplified idea of a gram meat 
treatment of breast cancer by mterstitiai gen as the umt of mtegral dose, conader- 
and surface methods is of the same kmd, able progress has been made Before lea\ 
although different in degree These re- mg the subject, however, we have thought 
suits fitted the curve obtamed by Bush it worth while to indicate some of the 
when the mtegral doses m the treatment of other factors that will need attention m 
breast cancer were scaled down by a factor future developments and some of the 
of 3 6 It IS suggested (31) that the differ- imphcations of these newer concepts 
ences are due to differences m the parts and The body so far has been considered as a 
extent of the body irradiated and to the homogeneous absorbing matenal of air- 
difference m the dosage rates mvolved eqmvalent matenal This assumption 

The lymphocyte count appears to be also made m most other dosage considen 
the only feature of the blood count which tions, is considerably removed from tm 
shows any regular behaviour with respect actual facts, and ultimately allowance 
to mtegral dose, and EUis (6) has not found have to be made for this 
It possible to use even this for a similar In considermg mtegral doses m radia 
study with x-rays tion therapy, espeaally comparatively,! 

Other objective phenomena that might is obvious that attention must also 
be studied m relation to mtegral dose are given to the region irradiated It is qm i 
(6) the corpuscular volume, colour mde\, easy to imagine the same mtegral ose 
sedimentation rate, and blood pressure, mg given m the treatment of a thig as 
but Ellis (6) beheves that none of these a neck, the effects on the pa bent, howev ^ 
vanes as readily with mtegral dose as do would be very different It 
the lymphocjdes X-rays also reduce the reasons that Bush (1) and Wilson (dlj ' 

asco^ic aad content of the blood (6), fined their observabons to groups of simiiai 

cases 

Another factor which would seem to 
of considerable importance m mtegral dosi 
problems, but which it has not been pos 
sible yet to take mto account, is dosage 
rate Upon this, biological responses Oi 
the kmd we are interested in here an 
known to depend to a large degree (10), es- 
pecially m the region of low dosage rates, 
where the recovery factor becomes ol 
pnme importance In many problems ol 


but whether the changes can be correlated 
with mtegral dose remams to be seen 
There are other subjective phenomena as- 
sociated with x-ray treatment, such as ma- 
laise nausea, vonutmg, and headache, but 
these are all nnpossible to measure and to 
dissociate from the effects of locd phenom- 

Sia(6) With regard to mtegral dose and 

Se general condition of the pabent, S^th- 
« foQV says that “determmabons made on 
ingoing x-ray treatment for 


Osteopoikilosis Report of Two Cases’ 

MA] M. C ARCHER, M.C , A.U S , and MAJ. K. W FOX, M.C , A.U S. 


R elatively few cases of osteopoikilosis 
have been found in the available 
hterature In view of the ranty of this 
congenital bone disease, the folloiving two 
examples are recorded 

Case I An 18-> ear-old white soldier was first 
seen in the Orthopedic Climc, complaining of pain 
in the left knee Since a definite diagnosis was not 
evident clinically, roentgen examination of the 3omt 
w as requested This revealed the t> pica! findings of 
osteopoikilosis The patient was therefore ad- 
mitted to the Station Hospital, Camp Welters, 
Texas, on Jan 27, 15H5, for additional study 

Complaints referable to the knee dated back to 
19-10, at which time the patient injured the joint 
while pole vaulting Two hours following the 
accident, his knee began to swell and he was obhged 
to stay m bed for approximately two days No 
roentgenograms were taken Ever since the injury, 
there had been mild pam deep within the joint when- 
ever heavy manual labor was attempted Changes 
in weadier were registered by the intensity of the 
pom, but there was no history of locking, catching, 
or recurrent swelling The patient stated that the 
knee frequentl> felt weak and unstable and that he 
did not trust it At the time of admission, he had 
completed 11 weeks of infantry training but had 
been unable to finish several marches because of knee 
discomfort He gave no histoiy of any other joint 
affection nor of any unusual bone findings His oc- 
cupation pnor to induction, on Oct 21, 1944, was 
tliat of fanner, machinist, and worker in a meat- 
packing plant He had no unusual habits His 
l9->earold brother, who had recently been killed 
in a plane acadent, was thought to have had tu- 
berculosis of the left knee at one time, but appar- 
cntlv no roentgenograms had been taken One of 
the grandparents was said to have had bnttlc bones, 
wath numerous fractures 
The patient s past histon,' res caled the usual 
childhood diseases measles, mumps, and scarlet 
ftscr In 1943, a tonsillectoim was done because of 
repeated sore tliroat In 1937, a fall from a bic\ cle 
resulted iii a supraconde lar fracture of the left elbow 
wluch was treated bv rcduetion on two diflcient oc- 
casions and munobibzation in a sling for two months 
1 enereal disease was denied both b\ name and symp- 
toms 



Fig 1 Case I Supracondjlar fracture of the left 
elbow sustained m 1937 A few areas of condensation 
are present 


left costal margin, but no rachitic rosarj' was felt 
The lungs and vascular system were normal, and the 
blood pressure was 100 systohe, 70 diastolic The 
abdomen, genito-unnaiy' system, anus, rectum, and 
glandular system were found to be essentially nor- 
mal No hernia was pre^t The bones and joints 
were negative with the exception of shght tender- 
ness over the femoral condyles of the left knee just 
infenor to the patella The contour of this joint 
was normal, and all motions were free, complete, 
and painless No grating was present and no ef- 
fusion was noted Examination of the left elbow 
was entirely negative. There was slight atrophy 
of the left quadriceps muscle The nervous s> stem 
was nonnal 

The laboratorj findings were as follows 


Vlusical examination showed the patient to be Vruial^sts 
well develojad and well nounshi-d, 70 l/2inches tall Specific gra\ ity 1 012 

ind weighing lOO pounds The skin, head, and Albumin NegaUee 

neck were negaiuc There was shght flaring of the Sugar Negative 
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Osteopoikilosis Report of Two Cases’ 

MAJ M. C ARCHER, M.C , A U S . and MAI K. W FOX, M.C , A.U S. 


R elatively few cases of osteopoikilosis 
have been found m the available 
hterature In view of the ranty of this 
congenital bone disease, the following two 
examples are recorded 

C\SE I An IS-year-old white soldier was first 
seen in the Orthopedic Clinic, complaining of pain 
in the left knee Since a definite diagnosis was not 
evident clinically, roentgen examination of the joint 
was requested This revealed the typical findings of 
osteopoikilosis The patient was therefore ad- 
mitted to the Station Hospital, Camp Wolters, 
Texas, on Jan 27, 1945, for additional study 
Complaints referable to the knee dated back to 
1940, at which time the patient injured the joint 
while pole vaultmg Two hours following the 
accident, his knee began to swell and he was obliged 
to stay m bed for approximately two days No 
roentgenograms were taken Ever since the injury, 
there had been mild pain deep wathin the joint when- 
ever heavy manual labor was attempted Changes 
in weather were registered by the intensity of the 
pain, but there was no history of locking, catching, 
or recurrent swelhng The patient stated that the 
knee frequently felt weak and unstable and that he 
did not trust it At the time of adrmssion, he had 
completed 11 weeks of infantry traimng but had 
been unable to finish several marches because of knee 
discomfort He gave no history of any other joint 
affection nor of any unusual bone findings His oc- 
cupation pnor to induction, on Oct 21, 1944, was 
that of farmer, machinist, and worker in a meat- 
packing plant He had no unusual habits His 
19-j ear old brother, who had recently been killed 
in a plane accident, was thought to have had tu- 
berculosis of the left knee at one time, but appar- 
entlv no roentgenograms had been taken One of 
the granuparents was said to have had bnttle bones, 
wntli numerous fractures 
The patient's past histoiy re\ealed the usual 
childhood diseases measles, mumps, and scarlet 
fe\ er In 194 J, a tonsillectoni) w as done because of 
repeated sore tliroat In 1947, a fall from a bic\clc 
ri^ulled in a supracondj lar fracture of the left elbow 
which was treated be reduction on two different oc- 
casions and immobilization in a sling for tw o montlis 
Venereal disease w as denied both b\ name and sjunp- 

tOIIls 



Fig 1 Case 1 Supracondj lar fracture of the left 
elbow sustained m 1937 A few areas of condensation 
are present 


left costal margin, but no rachitic rosary was felt 
The lungs and vascular system were normal, and the 
blood pressure was 100 systohe, 70 diastolic. The 
abdomen, gemto-unnary system, anus, rectum, and 
glandular system were found to be essentially nor- 
mal No hernia was present The bones and joints 
were negative with the exception of shght tender- 
ness o\cr the femoral condyles of the left knee just 
inferior to the patella The contour of this joint 
was normal, and all motions were free, complete, 
and painless No grating was present and no ef- 
fusion was noted Examination of the left elbow 
was entucly negatiie. There was slight atrophy 
of the left quadneeps muscle The nervous s> stem 
was nonnal 

The laboratory findings were as follows 


I’lnsical examination showed the patient to be hniml^sis 
well dc\ eloped and well nounshed, 70 1/2 inches tall Speafic gra\ it\ 1 012 

and weighing luO pounds The skin, head, and -Mbunun Negatnc 

neck were iiegalu e There was slight flanng of the Sugar Negative 
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Fig 4 Case I Ankles and feet 


Blood phospl orus 
Blood calcium 
Blood phosphatase 
Mkahne 
kcid 


Blooil Kahn test 


4 li nig % 

14 mg <-,c 

1 Bodanski unit. 

0 SJunonara- 
Jones - Reinhart 
unit 

Ncgalise 


Blood count 
Red blood cells 
Hemoglobin 
U hiic blood eelK 
Neutrophils 
L\ inpliocv tes 
Monoct tes 

Eosinophils 


5,000, 000-5,600.000 
10492 - 1 10 % 
12,500 -11,750 
079c-769c 
o0%-10% 
1 %- 1 % 





Fijf 2 Case I Right knee region and pelvis Spherical areas of condensation are clearly 
° ^ show n in the knee. 
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Fig 6 Case H Left shoulder and pelvis 


1 IS systolic, 02 diastolic The abdomen nas nega- 
tive and no hernia was present \ drop of thick, 
yellowish pus expressed from the urethra was found 
upon examination to be negativ e for gonococci The 
anus, rectum, and glandular system were normal 
Examination of the bones and joints w as chmcallv 
negativ eexceptforslight tenderness over the anterior 
part of the left shoulder Findings relativ'e to the 
muscular and nervous systems were also within 
normal limits 

The laboratory findings w ere as follow s 
Urinalysis 

Specific gravity I 02C 
\lbuuun Negative 

Sugar Negative 

Microscopic 20-25 M''BC per high power field 

StdinicnUsIton rate 10 mm per hour 

Fasting blood sugar Si mg % 

Blood phosphorus d 5 nig % 

Blood calcium 9 i mg % 

Blood phosphatase 

Mkahiiu 2 0 Uodanskv units 

\ad 0 S4 Shinowara Jones-Rcinhart 

unit 

Blami KdliJi tfj! Negative 

Blood Count 

Red veil count l,b00,000 
Hemoglobin 95% 


WHiite cel! count 9,850 

Neutrophils 61% 

Ly mphoevtes ‘59% 

ilonocytes None 

Eosinophils None 

Basophils None 


Roentgen examination rhovved a preponderance of 
elongated and rod-shaped areas of condensation 
the largest of which measured 0 5 X 5 0 cm These 
were best shown in the proximal thirds of the tibiae 
There was no evidence of osteopoikilosis in the 
patellae Otherwise, the distnbution of the areas of 
condensation was the same as in Case I 

CONCLUSIONS 

Two cases are reported in which osteo- 
poikilosis was an madental finding, ap- 
parently asymptomatic 

Funraii Clinic 
OCt) Fifth Avt 
Fort \\ orth 4, Texas 


REFERENCES 

1 Hixsox K Familial Osteopoikilosis Am J 
Surg 45 506-573 Septunber 1939 

2 Hollv L E Osteopoikilosis 4, Five-Year 
Stml> 4ni J Roentgenol 36 512-517, October 1930 




September 1043 


2S2 



Fig o Case II Left knee and left ankle, showing elongated and rod-shaped areas of condensation 


X-ray examination re\eaJed spotty bone forma- 
tion of the following portions of the body femora, 
patellae, tibiae, fibulae, tarsals, metatarsals, pelvis, 
humen, ulnae, radii, carpals, and metacarpals 
The areas of condensation were found in the cancel- 
lous portions of the ends of the long bones m the 
epiphyseal and diaphyseal regions They were 
either sphencal or elongated in shape (I) The 
majonty, however, were sphencal They vaned 
from 2 to 5 mm in diameter and were evenly dis- 
tnbuted throughout the cancellous portions of the 
miolved bones They were well shown in the 
patellae, though some ivnters have found no evi- 
dence of the disease at that site There was no 
evidence of osteopoikilosis in the skull, sternum, 
clavicles, nbs, or vertebrae 

In 1937, the patient had sustained a supracondylar 
fracture of the left elbow The film taken at that 
tune showed small areas of spotty bone formation, 
but the lesions were not so numerous as those found 
m the more recent films This observation cor- 
roborates that of Holly (2), who found that the 
involved areas did not remain constant in size or 
number 

Case II A 2 1 -year-old-white soldier was uutially 
seen m a dispensary in August 1945, complaining of 
lumbar backache Roentgenograms of the lumbar 
region which were taken at that time were suggestive 
of osteopoikilosis Additional films were therefore 
taken and the same tj^pe of lesion was found in other 
bones The patient was subsequently admitted to 
the Station Hospital, Camp Welters, Texas, on Aug 
13, 1945, for addiUonal study Upon admission, he 
complained of pain and weakness of the nght leg, a 
low-grade pam m the lumbar region, and mter- 
mittent pams m both shoulders 


The onset of symptoms dated back to March 1031, 
when the patient sustained a laceration of the leg 
when struck by a log hook Ever since the accident, 
he had expenenced episodes of weakness and pain 
in the involved leg, and because of this complaint 
was placed on a hmited infantry trairang status 
The lumbar backache dated back to a truck accident 
in 1938 The low-grade shoulder pams had been 
present as long as the patient could remember and 
he knew of no apparent cause None of the in- 
volved joints had ever been defimtely swollen and 
no roentgen studies had ever been made 
Pnor to mduction on Ma> 21, 1945, the patient 
had been a fanner and lumberjack He had no 
unusual habits The family history was insignifi- 
cant, except that one brother had died in 1918, at 
the age of 9, from tuberculosis of the spine He was 
said to have been sick approximately three years 
and was finally subjected to operation The pater 
nal grandfather died supposedly from cancer of the 
bones of the hand The patient recalled no history 
of any other member of the family having “spotted 
bone,” He had had the usual childhood diseases 
measles, mumps, whooping cough, and chickenpoi, 
and m 1941 had a siege of bronchial pneumonia 
In April 1945, he was treated bj a bnef course of 
intramuscular pemedhn for acute gonorrheal ure 
thntis 

Examination showed the patient to be well de 
veloped and well nounshed, he weighed 154 pounds 
and was 09 inches in height. Except for a non 
adherent, non-pamful stellate scar, measunng 5 on 
in diameter, on the medial aspect of the nght leg, 
the skm was normal Examination of ear, eye, 
nose and throat, neck, thorax, lungs, and lascidar 
s>'stem showed nothmg of sigmficance The heart 
size and sounds were normal, the blood pressure was 
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the kidneys, thyroid, thymus, bram, or 
lymphatic system The pulmonary and the 
gastro-mtestmal syndromes are, however, 
the most common 

Diagnosis is dependent upon the labor- 
atory demonstration of the ova m the stool 
specimen, the appearance of the adult 
worm m the excreta followmg a vermifuge, 
or roentgen demonstration of the parasite 
in the ahmentary canal 



Tig 3 Tht area shown m Fig 1 aftu" the occurrence 
of spasm 


C.\SE REPORT 

\ ^7 \ ear old soldier entered the hospital \pnl 7, 
I'll'), wtli a Uistorv of reeurreut attacks of upper 
nitd abdominal craniping pain associated with post- 
[ir mdial regurgitation of food lor tlic preceding 
inniith The didoiiinial discomfort was traiisitor) 
ami irregul ir, w itli no relationship to Uie tt pe of food 
mgislcd Tliere was no Instore of hemoptesis, liem- 
aliiiKMS, mekiia diarrhea, jaundice, or weight loss 
The patient has iKaii in the Italian theater of war 
sc\entes.n niontles uid admitted occasionalK par 
taking ot uiiautluirueil iiatne fixxl \o bistort of 
ibiloiimial eoin[ilimts pnor to the onset of the 
present St iiiptoiiLs Could be elieited 

lUe phiSKul rvaiiiiiiafion was essential^ nega- 
lite \o teiidtniess and no jialpable masses were 




Fig 4 Ascaris Jumbricotdes, expelled after adminis- 
tration of a vermifuge 

detected on examination of the abdomen Because 
the clinical pattern did not comcide with that of any 
definite disease entit> , the admission diagnosis was 
fmictional gastro-mtestmal disease 

Laboratory Findings The red blood cell count 
was 4,400,000, white cells 3,950, hcmoglobm 85 
per cent The differential coimt was eosmophils 
2 per cent, stab forms 2 per cent, pol) morphouu- 
clears 54 per cent, IjTnphocytes 38 per cent, mono- 
c> tes 4 per cent The Kahn test was negative Gas- 
tric analisis was withm normal hmits Fi\e stool 
specimens were negative for ova or parasites 
X Ray Examinatton K gastro-mtestmal exam- 
mabon was done on Apnl 8, 1945, and no organic 
lesion ivas demonstrable m the esophagus, stomach, 
or duodenum Dunng fluoroscopic obserxation of 
die small intestine, a filluig defect with a conligur- 
aUon resembluig a round wonn, 15 to 20 cm m 
length and 5 mm in thickness, was detected m the 
jejunum (Figs 1 and 2) This area x%as obliterated 
in a few nioniuits bx the thick banum column, and 
shonlj ihucaftcr spasm of the small intestine oc- 
curred at tills site (Fig 3) Several attempts were 
made, without success, to visualize tlie mtcslmal 
tricl of the par (site following its ingestion of the 
banum meal Following die radiographic demon- 
siralion of the parasite, efforts to isolate die ova or 
worms from stool bpcciniens on five eiccasions were 
futile. 



Roentgen Diagnosis of Ascariasis in the Alimentary Tract' 
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At scans luntbncotdes infestation occurs 
^ throughout the world in tropical and 
temperate regions, and its occurrence hac 
been reported from arctic areas Ascana- 
sis IS one of the most common helmmthic 


the lungs After reachmg the lungs, their 
itmerary is snmlar to that of the hook- 
worm The nunute larvae penetrate the 
pulmonary capdlanes, and gam entrance 
to the termmal alveoh, from which they 



Figs 1 and 2 In Fig 1 the Ascarts is observed lying m the intestine pnor to the onset of intestinal spasm 
The U”-shaped banuia collection just below the site of the ^srorw is in the appendix Fig 2 is a detail view of 
the parasite in the intestme 


parasitic diseases of man (1) It occurs 
predominantly m those sections where soil 
pollution IS extensive or where human ex- 
crement IS used as crop fertihzer The 
embryonated ova are conveyed to the 
alimentary tract by unclean hands or con- 
tammated food or water After mcubation 
m the mtestme, the larvae are hberated and 
penetrate the intestinal mucosa to reach the 
mesenteric venules, whence they are earned 
by the venous cuculation to the hver and 
subsequently through the right heart to 

■ 1 Accepted for publicaUon m Xovember 1945 


migrate up the bronchial tree to the epi- 
glottis They are swallowed by the pa- 
tient, agam lodgmg m the small mtestme, 
and it IS durmg this second sojourn in the 
gastro-mtestmal tract that the laiwae de- 
velop mto the adult helmmths 

A bronchitis or pneumomtis (2) with 
considerable hemorrhage is not an un- 
hkely comphcation if a copious moculation 
is received Bizarre clmical manifesta- 
tions are sometimes encountered when the 
larvae gam entrance to the ^stemic cucu- 
lation through the left heart and involve 
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Symmetrical Renal Rotation About the Vertical Axis^ 

CAPT BENJAMIN R. VAN ZWALUWENBURG, M C , A U S , and MAI LUCDSN M PASCUCCI, M C , A.U S 


R etroperitoneal tumors frequently 
produce roentgenographic evidence of 
their presence by displacement of the 
kidneys and/or ureters or rotation of the 
kidneys The types of renal rotation are 
summarized and illustrated by Weyrauch 
(J Urol 41’ S77, 1939) as torsion about the 
vertical axis, about the anteroposterior 
axis, and about the honzontal axis (axis 
of the renal pelvis) He discusses the 
mechanisms of displacement and torsion 
by intrarenal and extrarenal retroperi- 
toneal masses and presents (among others) 
two cases which show a pure rotabon of 
the kidney about the vertical axis, so as to 
duect the pelvis of the kidney antenorly 
In each patient a retroperitoneal extra- 
renal mass was found In his discussion 
Weyrauch comments on the possibihty of 
confusing acquired rotation about the ver- 
tical axis with congemtal failure of rota- 
tion from the fetal position m which the pel- 
vis IS directed antenorly A patient with 
acquired bilateral and symmetncal renal 
rotation about the vertical axis was re- 
cently observed at this hospital 

\ colonel, age 4S, complained of abdominal dis- 
comfort and distention, belching, ireakness, and 
marked weight loss. He appeared cachectic and pre- 
sented a firm fixed tumor somewhat larger than half 
a grapefruit in the inid-line of the abdomen Mod- 
erate ascites lias present Detailed laboratory 
studies were non contributory Retrograde pyelog- 
rapln (Fig 1) demonstrated a rotation of both 
kulnejs about the longitudinal a.xis so that the 
pels cs projected antenorlv The sj mmetn of this 
rotation suggested a bilateral congenital failure of 
rotation of ilic kidnee s rather tlian displacement or 
torsion bj a tumor, but the presence of a palpable 
mass and lateral displacement of both upper ureters 
prompied a clinical diagnosis of retropentoneal 
uuiuir L\plonton' luparotom} rciealcd a hard, 
lUKlular retropentoneal mass, measuring IG cm in 
gre-atcsl diameter, Ijang in the nnd-Ime at about the 
2nd lumbar lee el It eeas fixed to retropentoneal 
striieturcs jiostcnorle and could not be rcnioecd 
The histologie diagnosis was malignant follicular 
le iiiplioni i 



Fig 1 Retrograde pyelogram demonstrating lateral 
displacement of both kidneys and proiamal third of 
ureters It also shous bilateral symmetncal renal 
rotation mth pelves directed anteriorly 

In the differential diagnosis between 
torsion of the kidneys by a retropentoneal 
mass and congemtal failure of rotation in 
this case the presence of a tmd-hne ab- 
donunal mass was the most obvious and 
practical differential pomt In addition 
to the rotation of the kidneys, the antero- 
posterior projection shows the upper 
ureters to be moderately curved (due to 
lateral displacement by the tumor) m 
contrast to the relatively straight appear- 
ance of the ureter found in congemtal fail- 
ure of rotation (Lateral or oblique pro- 
jections might have demonstrated anterior 
displacement of the kidney and upper ure- 
ter by a retropentoneal mass ) 


207 Metz Bldg 
Grand Rapids, Mich 
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Treatment On April 12, Caprokol (he\ylresor- 
cmol crystmds) therapy was mitiated. The patient 
was given 1 0 gm (total) tn the morning on a fasting 
stomach, followed two hours later by a salme purge 
Eighteen hours later, a female A scans ten mches in 
length (Fig 4) was recovered from the stool The 
patient became asjTnptomabc and was discharged 
to duty April 14. 1945 

COIBIENT 

Ascanasis is endemic m the Italian the- 
ater, where soil pollution is common and 
human excrement is the fertilizer of pref- 
erence The soldier undoubtedly con- 
tracted the mfestation m an Itahan home 
or restaurant It is relatively unusual for a 
patient to harbor round worms m the m- 
testmal tract and exhibit persistently nega- 
tive stool specimens In our institution, 
we have had numerous cases of ascanasis 
which were diagnosed m the laboratory 
with subsequent roentgenologic confirma- 
tion, but only one case was diagnosed by 
roentgen studies with failure to confirm 
the diagnosis by repeated careful stool ex- 
aminations 

The roentgen findings are diagnostic, but 
are not infrequently overlooked The 
diagnosis of round worm infestation is de- 
pendent on careful scrutmy of the small 
mtestme durmg fluoroscopic exanunation 
Thorough exammation of the upper small 
gut cannot be too strongly stressed The 
characteristic shadow is apparent for only 
a very short penod, after which it is en- 


tirely obhterated by the descent of larger 
amounts of the barium meal The almost 
mvanable negativity of subsequent rou- 
tme radiographs is thus readily explained 
Spasm of the small mtestme, previously 
mentioned as occurrmg at the locabon of 
the parasite, may be present durmg the 
routme filming 

The chest film m the case recorded here 
was essentially negative, but infiltrative 
pulmonary lesions are not infrequently pro- 
duced durmg the passage of the larvae 
from the capfllanes mto the alveoh The 
lesions are the result of hemorrhage and 
allergic cellular reaction which may simu- 
late pulmonary tuberculosis, atjqiical pneu- 
moma, or any other patchy, infiltrative 
pneumomc process 

susaiARY 

A discussion of round worm infestation 
IS presented and a case of ascanasis which 
was diagnosed roentgenographically is re- 
corded 

3518 Cnttenden St 
St Louis, Mo 
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Symmetncal Renal Rotation About the Vertical Axis^ 

CAFT BENIAMIN R VAN ZWALUWENBURG, M C , A U S , and MAX LUCIEN M. PASCUCa, M C , A U S 


R etroperitoneal tumors frequently 
produce roentgenograptuc evidence of 
their presence by displacement of the 
kidneys and/or ureters or rotation of the 
kidneys The types of renal rotation are 
summanzed and illustrated by Weyrauch 
(J Urol 41. 877, 1939) as torsion about the 
vertical axis, about the anteroposterior 
axis, and about the honzontal axis (axis 
of the renal pelvis) He discusses the 
mechamsms of displacement and torsion 
by mtrarenal and extrarenal retroperi- 
toneal masses and presents (among others) 
two cases which show a pure rotabon of 
the kidney about the verbcal axis, so as to 
(hrect the pelvis of the kidney anteriorly 
In each pabent a reboperitoneal extra- 
renal mass was found In his discussion 
Weyrauch comments on the possibihty of 
confusing acquired rotation about the ver- 
tical axis with congenital failure of rota- 
tion from the fetal posibon in which the pel- 
vis IS directed anteriorly A pabent with 
acquired bilateral and symmebical renal 
rotation about the verbcal axis was re- 
cently observed at this hospital 



Fig 1 RetrogradL pyelograni demonstrating lateral 
displacement of both kidneys and proximal third of 
ureters It also shows bilateral symmetncal renal 
rotation with pelves directed anteriorly 


A colonel, age 48, complained of abdominal dis- 
comfort and distention, belching, weakness, and 
marked w eight loss He appeared cachectic and pre- 
sented a firm fixed tumor somev.hat larger than half 
a grapcfniit in the inid-hne of the abdomen Mod- 
erate asCTtes was present Detailed laboratory 
studies were non contnbutorj Retrograde p\elog- 

raph> (Fig 1) demonstrated a rotation of both 
kidncxs about the longitudinal axis so that the 
pelves projected antcnorlv Thesvmractr^ of this 
rotation suggested a bilateral congenital failure of 
rotation of the kidiicv s rather than displacement or 
torsion b\ a tumor, but the presence of a palpable 
mass and lateral displacement of both upper ureters 
lirompled a clinical diagnosis of retroperitoneal 
tumor Cxploritorv laparotomy revealed a hard, 
luxlnlar retroperitoneal mass, measuring 10 cm m 
greatest diameter. King m the niid line at about the 
Jiid luiiiliar level It was fixed to relropcntoncal 
sinteliires posienorlv and could not be removed 
I la hisiologie diagnosis was malignant follicular 
Iv uiphoma 


In the differenbal diagnosis between 
torsion of the kidneys by a reboperitoneal 
mass and congemtal failure of rotabon in 
this case the presence of a mid-line ab- 
dominal mass was the most obvious and 
pracbcal differential point In addition 
to the rotation of the kidneys, the antero- 
posterior projection shows the upper 
ureters to be moderately curved (due to 
lateral displacement by the tumor) in 
conbast to the relatu ely straight appear- 
ance of the ureter found in congemtal fail- 
ure of rotation (Lateral or oblique pro- 
jeebons might have demonsbated anterior 
displacement of the kidney and upper ure- 
ter by a rebopentoneal mass ) 

-lU” Metz Bldg 
Grand Rapids, Midi 
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Treatment On April 12, Caprokol (hexylresor- 
cmol crystoids) therapj' was initiated The patient 
was given 1 0 gm. (totd) m the morning on a fasting 
stomach, followed two hours later bj' a sahne purge. 
Eighteen hours later, a female Ascans ten mches m 
length (Fig 4) was recovered from the stooL The 
patient became asymptomatic and was discharged 
to duty Aprd 14, 1945 

COMJIENT 

Ascanasis is endemic m the Itahan the- 
ater, where soil pollution is common and 
human excrement is the fertih2er of pref- 
erence The soldier undoubtedly con- 
tracted the infestation m an Itahan home 
or restaurant It is relatively unusual for a 
patient to harbor round worms m the m- 
testinal tract and exhibit persistently nega- 
tive stool specimens In our mstitubon, 
we have had numerous cases of ascanasis 
which were diagnosed m the laboratory 
with subsequent roentgenologic confirma- 
tion, but only one case was diagnosed by 
roentgen studies with failure to confirm 
the diagnosis by repeated careful stool ex- 
aminations 

The roentgen findings are diagnostic, but 
are not infrequently overlooked The 
diagnosis of round worm infestation is de- 
pendent on careful scrutmy of the small 
mtestme durmg fluoroscopic exammation 
Thorough exammation of the upper small 
gut cannot be too strongly stressed The 
charactenstic shadow is apparent for only 
a very short penod, after which it is en- 


tirely obliterated by the descent of larger 
amounts of the banum meal The almost 
mvanable negativity of subsequent rou- 
tme radiographs is thus readily e.\plained 
Spasm of the small mtestme, previously 
mentioned as occurring at the locabon of 
the parasite, may be present during the 
routme filmmg 

The chest film m the case recorded here 
was essentially negative, but infiltrabve 
pulmonary lesions are not infrequently pro- 
duced durmg the passage of the larvae 
from the capiUanes mto the alveoh The 
lesions are the result of hemorrhage and 
allergic cellular reaction which may simu- 
late pulmonary tuberculosis, atypical pneu- 
moma, or any other patchy, infiltrative 
pneumomc process 

SUMMARY 

A discussion of round worm infestation 
is presented and a case of ascanasis which 
was diagnosed roentgenographicalty is re- 
corded 

3518 Cnttenden St. 

St Louis, Mo 
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latter produce differences m the energy 
transformed at any given depth The 
quantitative relations between the wave 
length and the effect on cells are not com- 
pletely worked out Measurements m a 
phantom fail to take into account the dif- 
ferences m absorption and scattering in 
different types of tissue encountered m 
practice Wave .length changes mduced 
by scattenng may mtroduce significant 
vanations in the amount of energy released 
at any point below the surface The use 
of the depth dose as a quantitahve measure- 
ment IS justified only when these limita- 
tions are kept m mmd 

A wealth of information is available 
upon the effect of radiation on various 
types of cells vivo and in mtro This 
information, however, is as yet imperfectly 
related to the effect upon tissues, normal 
and abnormal, m the patient The great 
complexity of the problem accounts for 
the slow accumulation of scientific data 
No cancer or benign mixture of tissues con- 
tains a single cell type The simplest 
neoplasm is made up of cells of varying 
growth rates and charactenstics, each of 
which ivill respond differently to radiation 
An even more extensive variety of cell 
types IS presented by the tumor bed All 
of these cells will react differently to the 
same quantity of radiation Some will be 
killed outnght, some will be destroyed 
after a latent period, some will show altera- 
tions m nutosis, some will degenerate, and 
some will differentiate The rate of 
change will vary from cell to cell Success- 
ful radiation therapy, on a scientific basis, 
must take all tliese vanations into account 
The general constitutional effects which 
are known to follow irradiabon are also 
imperfectly understood So far, no quan- 
titalue relationship has been established 
between constitutional effects and dosage 
Radiation therapy has made great stndes 
rile introduction of the roentgen, increas- 
ing knowledge of filtration, and the em- 
plojment of higher \oltages ha\e produced 
gradual nnproiement in statistical re- 
sults liiese rc'aults, howe\er, have all 
been interpreted enipincallv, and atten- 


tion has been directed toward their im- 
provement by tiymg different wave 
lengths, different voltages, different tune- 
spacing of the dose, without suffiaent 
regard to the complex mdividual varia- 
tions in responsiveness of the disease 
treated and the reparative potentials m- 
herent m the mdividual 

Progress is bemg made toward more ac- 
curate cytological and biological informa- 
tion upon which to formulate a saentific 
dosage system for radiation The concept 
and measurement of the integral or volume 
dose (1) should greatly advance knowl- 
edge of constitutional over-all factors and 
should assist in the selection of appro- 
priate techmes for specific conditions 
Preliminary steps have also been taken 
m the cytological analysis (2) of tumors 
and tumor beds, which should eventually 
lead to a sohd saentific foundation on 
which to base selection of wave length, 
fractionation, and total dosage Con- 
structive work has been started in im- 
tanghng the complex question of distri- 
bution of energy released at pomts below 
the surface (3), with a more defimte rela- 
tion to actual conditions than the approxi- 
mations now in use Progress along these 
hnes will be hastened if the hnntations of 
present dosage methods are kept m mmd 
Sydney J Hawley, M D 
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EDITORIAL 


The Dose of Radiatioii 


Webster defines the word “dose” as 
“the measured quantity of medicine to be 
taken at one time or m a given penod of 
tune, a defimte quantity or portion, usu- 
ally small, of anythmg regarded as having 
a remedial or beneficial mfiuence ” “Dos- 
age” IS defined as “the admimstration of 
mediane in doses, especially in graded 
doses, according to age, etc ” Years of 
usage have confirmed a defimte concept 
associated rvith these words An ounce of 
castor od may confidently be expected, 
with mmor vanations, to produce a defi- 
nite result Five or ten grams of aspinn 
may be rebed upon to reheve certain symp- 
toms These medications are measured m 
simple units which are related to the effect 
The pharmacological action of most drugs 
m common use is well understood 

With radiation therapy, these condi- 
tions do not apply Yet the terms “dose” 
and “dosage” are used analogously, refer- 
rmg to an amount of radiant energy di- 
rected at the patient m a penod of tune, 
with the object of palhation or even with 
the hope of cure A somewhat different 
significance attaches to the compound 
“depth-dose,” wherein the term dose m its 
customary sense is justified neither by the 
conditions of irradiation nor by the knowl- 
edge of action of the "medication ” Clan- 
fication of the meamng behmd these terms 
IS one of the steps most urgently needed for 
the further improvement of radiation ther- 
apy 

The physical aspects of dosage measure- 
ment are far m advance of the pharma- 
cological and cytological The general 
acceptance of the roentgen, even by der- 
matologists, has produced a real advance 
toward a scientific understanding of radia- 
tion therapy This umt is a convement 

2SS 


measure of the energy capaaty of a beam, 
it has made possible duphcation of beams 
of similar energy potentials and has thrown 
much hght on the problem of back-scatter 
and its important relationship to energy 
absorpbon m the body Because of an as- 
sumed analogy to su(i luuts of dosage as 
grams, grams, or cubic centimeters, there 
is a strong tendency to regard the amount 
of radiation expressed in r m the same 
category, for example, as that of digitahs 
expressed m grains This is misleading 
It IS not yet possible to say that the average 
adult dose of radiation is 200 r, 2,000 r, 

20.000 r, or any other specific amount 
The hterature contains countless refer- 
ences to basal-cell caranomas cured by 

6.000 T and an equal number m which such 
amounts or even larger ones have failed 
These variations m results arise from 
profound physical, pharmacological, and 
cytological factors which are imperfectly 
understood The danger is that this ig- 
norance will be forgotten in the ease of ex- 
pression of dosage m terms of the roentgen 

The term “depth-dose,” as usually em- 
ployed, sigmfies the amount of radiation 
at a certain point below the surface and it, 
too, is expressed m roentgens, the figure 
used being obtamed from isodose curves 
made from phantom measurements This 
IS the best method at present to express in a 
quantitative sort of way the idea of the 
radiation apphed to a deep-seated tumor 
But it IS at best only an approxnnabon 
Small vanabons m the half-value layer of 
the primary beam will introduce larger 
vanabons in the energy released within the 
body Although the roentgen is inde- 
pendent of wave length and although no 
speofiaty of tissue effect has been shown 
for any wave length, differences in the 
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latter produce differences m the energy 
transformed at any given depth The 
quantitative relations between the wave 
length and the effect on cells are not com- 
pletely worked out Measurements in a 
phantom fail to take mto account the dif- 
ferences m absorpbon and scattenng m 
different types of tissue encoimtered m 
practice Wave Jength changes mduced 
by scattermg may mtroduce significant 
vanations m the amount of energy released 
at any point below the surface The use 
of the depth dose as a quantitative measure- 
ment IS justified only when these himta- 
tions are kept m mind 
A wealth of information is available 
upon the effect of radiation on various 
types of cells tn vivo and tw mtro This 
information, however, is as yet imperfectly 
related to the effect upon tissues, normal 
and abnormal, m the patient The great 
complexity of the problem accounts for 
the slow accumulation of saentific data 
No cancer or bemgn mixture of tissues con- 
tains a single cell type The simplest 
neoplasm is made up of cells of varying 
growth rates and charactenstics, each of 
which will respond differently to radiation 
An even more extensive variety of cell 
types IS presented by the tumor bed All 
of these cells will react differently to the 
same quantity of radiation Some wdl be 
killed outnght, some will be destroyed 
after a latent penod, some wdl show altera- 
tions m mitosis, some will degenerate, and 
some will differentiate The rate of 
change will vary from cell to cell Success- 
ful radiation therapy, on a saentific basis, 
must take all these vanations mto account 
The general constitutional effects which 
are known to follow irradiation are also 
imperfectly understood So far, no quan- 
titative relationship has been estabhshed 
between constitutional effects and dosage 
Radiation tlierapy has made great stndes 
1 he introduction of the roentgen, increas- 
ing knowledge of filtration, and the era- 
plojunent of higher voltages have produced 
gradual improvement in statistical re- 
sults These results, however, have all 
been interpreted empincally, and atten- 


tion has been directed toward their im- 
provement by tiymg different wave 
lengths, different voltages, different time- 
spaemg of the dose, without suffiaent 
regard to the complex mdividual vana- 
tions in responsiveness of the disease 
treated and the reparative potentials in- 
herent in the mdividual 

Progress is bemg made toward more ac- 
curate cytological and biological informa- 
tion upon which to formulate a saentific 
dosage system for radiation The concept 
and measurement of the integral or volume 
dose (1) should greatly advance knowl- 
edge of constitutional over-all factors and 
should assist in the selection of appro- 
pnate techmes for specific conditions 
Prehrmnary steps have also been taken 
m the cytological analysis (2) of tumors 
and tumor beds, which should eventually 
lead to a sohd saentific foundation on 
which to base selection of wave length, 
fractionation, and total dosage Con- 
structive work has been started m un- 
tanghng the complex question of distn- 
bution of energy released at pomts below 
the surface (3), with a more defimte rela- 
tion to actual conditions than the approxi- 
mations now in use Progress along these 
hues wdl be hastened if the lumtations of 
present dosage methods are kept m mind 
Sydney J Hawley, M D 
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editorial 



The Dose of Radiation 


Webster defines the word “dose” as 
“the measured quantity of medicine to be 
taken at one time or in a given period of 
time, a defimte quantity or portion, usu- 
ally small, of anything regarded as havmg 
a remedial or beneficial influence ” “Dos- 
age” IS defined as “the admmistration of 
mediane m doses, espeaally m graded 
doses, according to age, etc ” Years of 
usage have confirmed a defimte concept 
associated with these words An ounce of 
castor oil may con&deatly be e\pected, 
with mmor vanations, to produce a defi- 
nite result Five or ten grains of aspinn 
may be rehed upon to reheve certam symp- 
toms These medications are measured m 
simple units which are related to the effect 
The pharmacological action of most drugs 
in common use is well understood 

With radiation therapy, these condi- 
tions do not apply Yet the terms “dose” 
and “dosage" are used analogously, refer- 
nng to an amount of radiant energy di- 
rected at the patient in a penod of time, 
with the object of palhation or even with 
the hope of cure A somewhat different 
sigmficance attaches to the compound 
“depth-dose,” wherem the term dose in its 
customary sense is justified neither by the 
conditions of irradiation nor by the knowl- 
edge of action of the “medication ” Clan- 
fication of the mearung behmd these terms 
IS one of the steps most urgently needed for 
the further improvement of radiation ther- 
apy 

The physical aspects of dosage measure- 
ment are far m advance of the pharma- 
cological and cytological The general 
acceptance of the roentgen, even by der- 
matologists, has produced a real advance 
toward a saentific imderstandmg of radia- 
tion therapy This umt is a convement 


measure of the energy capaaty of a beam, 
it has made possible duphcation of beams 
of similar energy potentials and has thrown 
much light on the problem of back-scatter 
and its important relationship to energy 
absorption in the body Because of an as- 
sumed analogy to such umts of dosage as 
grams, grams, or cubic centimeters, there 
is a strong tendency to regard the amount 
of radiation expressed in r m the same 
category, for example, as that of digitahs 
expressed m grains This is misleading 
It is not yet possible to say that the average 
adult dose of radiation is 200 r, 2,000 r, 

20.000 r, or any other specific amount 
The hterature contams countless refer- 
ences to basal-cell carcmomas cured by 

6.000 r and an equal number m which such 
amounts or even larger ones have failed 
These vanations m results anse from 
profound physical, pharmacological, and 
cytological factors which are imperfectly 
understood The danger is that this ig- 
norance will be forgotten m the ease of ex- 
pression of dosage m terms of the roentgen 

The term “depth-dose,” as usually em- 
ployed, signifies the amount of radiation 
at a certam pomt below the surface and it, 
too, IS expressed in roentgens, the figure 
used bemg obtamed from isodose curves 
made from phantom measurements This 
IS the best method at present to express m a 
quantitative sort of way the idea of the 
radiation apphed to a deep-seated tumor 
But It IS at best only an approximation 
Small vanations m the half-value layer of 
the primary beam will mtroduce larger 
xmnabons in the energy released mthm the 
body Although the roentgen is inde- 
pendent of wave length and although no 
speofiaty of tissue effect has been shown 
for any wave length, differences m the 
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latter produce differences m the energy 
transformed at any given depth The 
quantitative relations between the wave 
length and the effect on cells are not com- 
pletely worked out Measurements in a 
phantom fail to take mto account the dif- 
ferences m absorption and scattering in 
different types of tissue encountered m 
practice Wave kngth changes mduced 
by scattermg may mtroduce significant 
variations m the amount of energy released 
at any pomt below the surface The use 
of the depth dose as a quantitative measure- 
ment IS justified only when these hmita- 
tions are kept m mind 

A wealth of information is available 
upon the effect of radiation on various 
types of cells in mvo and tn vitro This 
information, however, is as yet imperfectly 
related to the effect upon tissues, normal 
and abnormal, m the patient The great 
complexity of the problem accounts for 
the slow accumulation of saentific data 
No cancer or bemgn nuxture of tissues con- 
tains a smgle cell type The simplest 
neoplasm is made up of cells of varying 
growth rates and charactenstics, each of 
which Will respond differently to radiation 
An even more extensive variety of cell 
types is presented by the tumor bed All 
of these cells will react differently to the 
same quantity of radiation Some wdl be 
kdled outnght, some wdl be destroyed 
after a latent period, some will show altera- 
tions in mitosis, some will degenerate, and 
some ivdl differentiate The rate of 
change will vary from cell to cell Success- 
ful radiation therapy, on a saentific basis, 
must take all these vanations into account 
The general constitutional effects which 
are known to follow irradiation are also 
imperfectly understood So far, no quan- 
titatire relationship has been estabhshed 
between constitutional effects and dosage 
Radiation therapy has made great strides 
The introduction of the roentgen, increas- 
ing knowledge of filtration, and the em- 
ployment of lugher \ oltages have produced 
gradual improvement m statistical re- 
sults These results, however, have all 
been interpreted empmcally, and atten- 


tion has been directed toward their im- 
provement by trying different wave 
lengths, different voltages, different time- 
spaang of the dose, without suffiiaent 
regard to the complex mdividual vana- 
tions in responsiveness of the disease 
treated and the reparative potentials in- 
herent in the mdividual 

Progress is bang made toward more ac- 
curate cytological and biological informa- 
tion upon which to formulate a saentific 
dosage system for radiation The concept 
and measurement of the mtegral or volume 
dose (1) should greatly advance knowl- 
edge of constitutional over-all factors and 
should assist m the selection of appro- 
pnate techmes for specific condibons 
Prehnunary steps have also been taken 
m the cytological analysis (2) of tumors 
and tumor beds, which should eventually 
lead to a sohd saentific foundation on 
which to base selection of wave length, 
fractionation, and total dosage Con- 
structive work has been started in un- 
tanghng the complex question of distn- 
bution of energy released at points below 
the surface (3), with a more defimte rela- 
tion to actual conditions than the approxi- 
mations now m use Progress along these 
hues will be hastened if the hrmtations of 
present dosage methods are kept m rmnd 
Sydney J Hawdey, M D 
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REFRESHER COURSES PQST>GRADUATE INSTRUCTION 


A series of Refresher Courses will be presented at 
the tune of the meeting of the Radiological Society 
of North Amenca, at the Palmer House, Chicago, 
Dec 1-b, 1946 

These courses of post-graduate instruction will be 
given from 2 to 5 p m and 7 to 9 p jr on Sunday, 
Dec 1, and from SM to 10 a m daily thereafter 
dnnng the meeting No meetings will be scheduled 
for these hours, and the courses have been so ar- 
ranged that those interested m a particular subject 
maj enroll «i a related series, as far as possible 
Admission will be by ticket only, and reservations 
will be made in the order in which apphcations are 
received Non-members will be charged $2 00 for 
each course, up to a maximum of S5 00 for the entire 
senes Reserve officers still on active duty, residents 


and fellows in radiology wiU be exempt from these 
charges 

Read the descnption of the courses, noting par- 
ticularly the dav s upon which they are offered , study 
the Plan of Presentation and select carefully your 
choice for each day, as the number attendmg 
each course inll be hunted If the directions listed 
on the Plan of Presentation and Instructions for En- 
rollment are observed, errors will be avoided 
If the Refresher Courses are not filled by the tune 
of the meeting, tickets wHl be available at the regi- 
stration desk, Sunday, Dec 1, and thereafter 

It may be necessary to alter or revise some of the 
couTses'and to change some of the instructors We 
shall, however, adhere as closelv as possible to the 
choices made 


Course No 1 Sunday, 3-S P M 

Clinical, Pathological, and Roentgenologic 
Findings in Generalized Bone Diseases 

JOHN D CAMP, M D , and DAVID G PUGH, M D 
Mayo Chnic, Rocheatar, Mum 

Changes in bone due to certam metabohc, nutri- 
tional, and endocrine disorders will be considered 
The roentgenologic aspect of these malaac diseases 
will be emphasized, but relevant chmcal and patho- 
logic findmgs wdl also be discussed 

Course No 2 Sunday, 2-3 30 P M 
Differential Diagnosis of Abdominal Tumors 
SAMUEL BROWN, M.D 
Ciacumafa, Ohio 


and radium Another method for the apphcatson of 
radium will be offered for consideration There 
will be a discussion of the results of these methods 
of treatment together with delayed reactions 

Course No 4 Sunday, 7-9 P M 

1 Use of Radioactive Isotopes in Diagnosis 

and Therapy 

B V A- LOW-BEEH, MJ) 

University of California 
San Francisco, Calif. 

2 Use of Radioacbve Phosphorus in the 

Treatment of the Blood Dyscrasias 

EDWARD H. REINHAHD, M.D 

Waafim^on University 
St Lonis, Mq 


A discussion of the roentgen diagnosis of extra- 
gastro-mtestmal tumors, based upon the underlying 
anatormcai pnnciple that the stomach and bowels 
are, relatively spiikrag, freely movable and bear a 
constant relationship to the adjacent organs In 
the examination of a large number of abdommal 
tumors more or less characteristic alterations were 
often found in the position, shape, and contour of the 
stomach and bowels, thusmaking it possible to deter- 
ffline with a high degree of accuracy the ongm of a 
new growth 


Discussion of present stage of development and use 
of radioactive isotopes in diagnosis and therapy Dr 
Reinhard will also give a brief discussion of radio- 
active iodine Results to date will be summarized 

Course No 5 Sunday, 7—9 P M 
Film Reading Session 
MERRILL C SOSMAN, M-D 
Boston, Mass 
Presiding 


Course No 3 Sunday, 3 30-5 P M 
Intravagmal Radiation Therapy 
W WALTER WASSON, MJ3 
Denver, Colo 

This IS a presentation of the mdications ^d con 
tricatioL for mtrava^ 

The technic and dosage wiU be given 


JOHN D CAMP MD , Rochester, Minn 
L HENRY GARLAND, Mil , Saa Francisco, Cahi 

Those attendmg this course are ini ited to bring 
roentgenograms of unusuallj interesting or difficult 
cases for discussion Onh cases with proied diag- 
noses should be submitted Cases can be presented 
from films, but standard size lantern slides would be 
helpful lor presentation to a larger audience 
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Course No 6 Monday, 8 30-10 AM 

Roentgenological Classification of the 
Pneumonias with Special Reference to the 
Structures Involved 

L R SANTE, M D 
St Louis, Mo 

In recent i ears many causes lia\e been found for 
pneumoma other than the pneumococcus hlany of 
these pneumonias have been described as atypical 
pneumomas of unknown etiology The etiologic 
agents for these unusual forms are so multiple and 
vaned that they may cause confusion to the radi- 
ologist To clarify the situation, a comparative 
study of the roentgen manifestations of the vanous 
types of pneumoma with the pathological pictures 
which they produce has been undertaken 

Course No 7 Monday, 8 30-10 AM 

Clcissihcahon, Diagnosis, and Treatment of 
Cancer of the Skm 

BERNARD P WIDMANN, M D 
Philadelphia, Penua 

Discussion of diagnosis, classification, how and 
why cancer of the skm should be treated 

Course No 8 Monday, 8 30-10 A M 

Diagnosis of Diseases of the Gallbladder, 
Pancreas, and Mesentery 

BYRL R KIRiaiN, M D 

Mayo Clinic 
Rochester, Minn 

1 Cholecv stographi bj the oral method with 
emphasis on the necessity of care in admimster- 
ing d\e and interpretation of the cholecjsto- 
graphic response Cntena of distinction be- 
tween normal and abnormal response wdl be 
presented w itb illustratn e choleci'stograms 

2 (o) Disclosure of tumors of the pancreas with 
aid of opaque ingesta 

{b) Roentgenographic demonstration of pan- 
creatic calculi 

(c) Differential diagnostic piomts, includmg 
meseutenc patbologi 

Courses Nos 9 and 14 Monday and Tuesday, 
8 30-10 A M 

Roentgenology of the Unnary Tract 

ROBERT P BARDEN, M D , GEORGE W CHAMBERLIN. 
M D , B S , Sc D , and P BOLAND HUGHES, M D 
(by mritallon) 

University o( Pennsylvania 
Philadelphia, Penna. 

(Conroe rcqmrcN two da\s the first three items 


bemg considered on the first day and the second 
three on the second day ) 

1 Roentgen methods and materials 

(a) Evaluation of types of examination 

(6) Uses and limitabon of roentgen proce- 
dures 

(c) Dangers of urography 

2 The normal unnaiy^ tract 

(o) Physiology 

(b) Anatomy 

(c) Roentgen mterpretation 

3 Anomahesandvanants 

(a) Embryology of some of the common 
anomalies 

(b) Role of anomalies m development of 
disease 

(c) Late results of anomahes 

4 Roentgen interpretation of genito-unnary tract 
disease 

(а) Stones 

(б) Infections 

(c) Tumors 

(d) Cysts 

(e) Miscellaneous 

5 Value of urography m disease primarily out- 
side of the urinary tract 

(a) Aneurysms 

(b) Retroperitoneal tumors and infections 

6 Cystoscopy and urethrography 


Courses Nos 10 and 15 Monday and 
Tuesday, 8 30-10 A M 

Roentgenologic Diagnosis and Treatment of 
Diseases of the Brain and Spinal Cord 

Staff of the University of lUinoia College of Medicine 
T J WACHOWSKI, M D 
Presiding 

Historical Aspe cts an d Consideration of Skull Fractures 
A ] PETERSEN, M D (by mvitabon) 

Plain Film Skull Findings in Neurological Surgery 
ERIC OLDBERG, M D (by invitation) 

Skull Diagnostic Procedures by Contrast Media 
PEHCfVAL BAII£Y, M D (by iuvitahon) 

The Spina m Neurological Surgery 
PAUL C BUCY, M D (by invitation) 

Radiation Therapy of Diseases of the Nervous System 
ROGER T HARVEY, M D (by invitation) 

(This course requires two daj s ) 

Bnef histoncal review of the roentgenological 
methods used m neurologic diagnosis Technical 
procedures w ith and w ithout contrast media Inter- 
pretation of roentgenograms with correlation of 
chnical and pathological findings Discussion of 
how. when, and wlu radiation therapv should be 
gi\ eii 

Discussion penod at each session 



Plan of Presen tafaon 


SUNDAY 

2-5 PM 

MONDAY 

8 30-10 A M 

TUESDAY 

8 30-10 A M 

1 Clinical, Pathological, and 
Roentgenologic findings in 
Generalized Bone Diseases 

3-5 PM 

John D Camp, M D 

David G Pugh, M D 

6 Roentgenological Classifica- 
tion of the Pneumonias with 
Special Reference to the 
Structures Involved 

L R. Sante, M D 

1 1 Clinical Pathological Sigtufi 
cance and Differenbsl Diag 
nosis of Segmental CoUapsa 
of the Lungs 

Laurence L Robbins, MD 

2. Differential Diagnosis of Ab- 
dominal Tumors 

2-3 30 PM 

Samuel Brown, M.D 

7 Classification, Diagnoais^ and 
Treatment of Cancer of the 

Bernard P Widmann, M.D 

12 Pracbcal Problems m X ray 
Dosage Measurements 

J L. Weatherwax, M S 

3 Intravaginal Radiation Ther- 
apy 

3 30-5 PM 

W Walter Wasson, M.D 

8 Diagnosis of Diseases of the 
Gallbladder, Pancreas, and 
Mesentery 

Byrl R Kirkhn, M D 

13 Diseases of the Esophagus, 
Stomach, and Duodenum 
Panel I^oussion (Continued 
Wednesday) 

F H Squire, M D 

1 James B Eyerly, MD 

1 H C Breuhaus M D 

G M Hass. MD 

John M Doreey, M D 

E H FeU, M D 

7-9 P M 

9 Roentgenology of the Urin- 
ary Tract (Continued Tues- 
doy) 

Robert P Barden, M D 

Geo W Chamberlin, M.D 

P Boland Hughes M D 

14 Boentgenology of the Urinary 
Tract (Continued !rom Mon- 
day) 

4, Use of Radioactive Isotopes in 
Diagnosis and Therapy 

B V A Low Beer, M D 

Use of Hadioactivo Phorohorus 
in Treatment of Blood Dyscxa 
sias 

Edward H Relnhard, M D 

5 film Reading Session 

Mernll C Sosman, M D 

JohnD Camp, M D 

L Henry Garland, M D 

j 

10 Roentgenologic Diagnosis 
and Treatment of Diseases of 
the Brain and Spinal Cord 
(Continued Tuesday) 

T J Wachowsfci, M D 

A. J Petersen, M.D 

Erie Oldberg MD 1 

Percival Balfoy M D 1 

Paul C Bucy, M D 1 

Roger T Harvey, MD j 

1 

15 Hoentgenologic Diagnosis and 
Treatment of Diseases of tfie 
Brain and Spinal Cord (Con 
tinned from Monday) 


202 


Plan of Presentation 


WEDNESDAY 

8 30-10 A M 

THURSDAY 

8 30-10 A M 

FRIDAY 

8 30-10 A M 

16 Classxlicahon, Interpretation, 
and Standarda of Miniature 
Chest films 

Herman E Hilleboe, M D 
Russell H Morgan, M D 

David M Gould, M D 

21 Clinical and Roantgenologlc 
Aspects of Bronchography 

L W Paul, M D 

26 Cancer of the Male Genital 
Tract 

Milton Friedman, M D 

17 Practical Problems m Radium 
Dosage Measurements 

Edith H Quimby Sc D 

22. Classification and Treatment 
of Carcinoma of the Female 
Genital Tract 

A N Ameson, M D 

27 Classification, Diagnosis, and 
Treatment of Benign Lesions of 
the Female Genital Tract 
lames A Corscaden, M.D 

18 Diseases of the Esophagus, 
Stomach, and Duodenum 
Panel Disousdon (Continued. 
/rom Tuesday) 

23 Roentgenologic Findings in 
the Study of the Small In- 
testine 

Robert P Ball, M D 

28 Roentgenolomc DiagAosia of 
Diseases of the Colon 

David G Pugh, M D 

19 Skeletal Disorders vrith Oc 
casional Diacussioa of the Dif- 
ferential Diagnosis between 
ArthnUs and Attrition (Con- 
tinued Thursday) 

L Henry Garland, M D 

24. Skeletal Disorders with Oc 
casional Discussion of the 
Differential Diagnosis be 
tween Arthritis and Attrition 
(Continued from Wednes 
day) 

1 

i 

1 

j 

29 Roentgenologic Manifestations 
of Acnte Abdominal Diseases 
Leo G Rigler, M D 

20 When, Why, and How Should 
Carcinoma of the Breast Be 
Treated? 

Herbert E Schmitz, M D 

j 25 Classification, Diagnosis, and 

1 Evaluation of the Different 

. Forms of Treatment of Can- 

I cer of the Oral Cavity, Phar- 

, yni, and Lsxyax ( Continued 

Friday) 

Juan A. del Eeqato, M D 

30 Qasaiiication, Diagnosis, and 
Evaluation of the Different 
Forms of Treatment of Can 
car of the Oral Cavity, Pharynx, 

1 end lerynx (Continued from 

1 Thursday) 
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Course No 11 Tuesday, 8 30-10 A M 

Ciuucal Pathological Sigiuhcanca and 
Diifeienfaal Diagnosis of Segmental Collapse 
of the Lungs 

LAURENCE L ROBBINS, M D (by invilaUan) 

Massacbnsetls General Hospital 
Boaton, Mass 

The significant factors m the roentgen diagnosis 
of collapse of a lung, a lobe, and the various segments 
thereof will be presented Certain structures seen 
m the normal chest as they pertain to collapse and 
the major technical requirements will be brought out 
It IS known that accurate roentgen diagnosis depends 
on recognition of the fundamental process as seen on 
the films m addition to certain chnical observations, 
the important points wall be emphasized 

Course No 12 Tuesday, 8 30-10 A M 

Practical Problems in X-Ray Dosage 
Measurements 

I L WEATHERWAX, M S , Physicist 


2. Gastrojcopic Findings m Diseases of the Stomach I 
H C BREUHAUS, MJJ 

3 Radiological Exanunabon of tha Stomach and Dao- ' 
dennm, Demonslialing Paihologjcal Changes 

F H SQUDffi. M.D 

4 Pathological Anatomy of Esophagna, Stomach, and 
Duodenum 

G M.HASS. MD 

5 Surgery of the Esophagus 

JOHN M. DORSEY, M D 

6 Surgery of the Stomach and Duodenum 

E H FELL,MD 

Course No 16 Wednesday, 8 30-10 AM, 

Classification, Interpretation, and Standards 
of Miniature Chest Films 

HERMAN E. HHXEBOE, M D , Medical Director, Chief 
Tuberculosis Control Division, U S Public Health 
Service, Washington, D C (Bathesda Station) 
Presiding 

Assisted by 

RUSSELL H MORGAN, MD 
DAVID MARSHALL GOULD, MJD 


American Oncologic Hospital 
Philadelphia, Penna 

1 Effect of kilovoltage, nulliamperage, filtra- 
tion, and focal-skin distance on the radiation roent- 
gen output of an ^-ray machme as measured m air 

2 Effect of quality of radiation, size of field, and 
depth of underlying tissue on back-scatter 

3 Effect of quality of radiation, size of field, and 
focal skin distance on penetration of the radiation 
mto the tissue, or depth dose 

4 Isodose charts Determination of radiation 
intensity in roentgens, and quality in half-value 
layer and effective wave length 

5 Scattenng and total absorption of photons in 
the tissue 

li Discussion of the record sheet as recommended 
by Standardization Committee of the Radiological 
Soaetv of North America 


Courses Nos 13 and 18 Tuesday and 
Wednesday, 8 30-10 A M 

Diseases of the Esophagus, Stomach, and 
Duodenum Panel Discussion 

FAYH SQUIRE, MD 
Presiding 

TAMES B EYEBLY, MD H C BREUHAUS, MD, 
H jnx, MD, und G M. 

oi.« Pr^'sdivtanan Hospital, University of OUnQi* 

Chicago, fflinoi. 

^ (By Invitation) 


This course will include the procedures used by 
the Tuberculosis Control Division in demonstrations 
on mass radiography surveys Sample films will 
be shown demonstrating the various types of lesions 
encountered, the difficulty m interpretation of vari- 
ous tuberculous lesions will be pointed out, the 
codes used in classifying x-ray lesions and the per- 
centage of error in small film interpretations will 
be discussed 

Course No 17 Wednesday, 8 30-10 A M 

Practical Problems m Radium Dosage 
Measurements 

EDITH H QUIMBY, Sc D Phyriclt' 

Columbia Univeraity 
New York, N Y 

The development of dosage units for radium 
therapy will be traced briefly Various charts and 
tables for determination of dosage in roentgens will 
be presented, and precautions regarding their use 
discussed Most of the penod will be devoted to 
working out practical problems (An exhibit on 
radium dosage calculation will probably be pre- 
sented ) 

Courses Nos 19 and 24 Wednesday and 
Thursday, 8 30-10 A M 

Skeletal Disorders with Occasioned Dis- 
cussion of the Differenbal Diagnosis between 
Arthnhs and Attnbon 

L. HENRY GARLAND, M D 


Medical Aspects of Diseases of the Esophagus, 
omach, and Duodenum 

JAMES B EYERLY, M.D 


San Francisco, Calif 
(This course requires two day s ) 



REFRESHER SERIES 

THE RADIOLOGICAL SOCIETY 
OF NORTH AMERICA 

December 1 to 6, 1946 

PALMER HOUSE 

CHICAGO, ILLINOIS 


FILL OUT THE FOLLOWING 


Pnnt or type your name 


Street Address 


City 


State 


Check 


Member Radiological Society of North America □ 


Noa-Mcmber □ 


lear out and mail to C Edgar Virden, M D , Chairman 
Professional Buildmg, 1103 Grand Ave , Kansas City (5, Mo 


, Refresher Course Committee, 


700 


Fill out, aUo, the enrollment diaaram on the reverse side of this page 



REFRESHER SERIES 

INSTRUCTIONS FOR ENROLLMENT 

* < 

Read the accompanying descnption of the courses and study the plan of presentation I 
IS important that you register early, the number admitted to each course will be limited by thi 
seating capacity of the room Reservations will be made m the order of the receipt of request 

Non-members -mil be charged S2 00 for each refresher course up to a tna\imnm of S5 00 
for the entire senes, payable, at the time of appheation, to the Radiological Society of North 
Amenca Non-member fees should accompany the request for reservations 


PLEASE INDICATE YOUR CHOICE 


COURSE NUMBER LECTURER 


SUNDAY 2-5 P M 



SUNDAY 7-9 PM 



MONDAY S 30-10 A M 



TUESDAY S 30-10 A M 



WEDNESDAY S 30-10 A M 



THURSDAY 8 30-10 A M 



FRIDAY S 30-10 A lil 
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The incidence, classification, pathological dianges, 
and roentgen diagnosis of certain types of skeletal 
disorders, notably those involving joints, will be 
considered The terminology used by different 
physicians for identical lesions will be reviewed 
The wUue of the newer roentgenologic technics will 
be discussed 

Course No 20 Wednesday, 8 30-10 A M 

When, Wliy, and How Should Caicmoma of 
the Breast Be Treated'^ 

HERBERT E SCHMIT2, M D 

Mercy Institute of Radiation Therapy 
Chicago, 111 

Discussion of grouping of breast cases and selection 
of treatment. 

(a) Those treated with radical surgery alone 
lb) Those treated by simple mastectomy and bi- 
opsy plus irradiation 

(c) Those treated by irradiation only 

(d) Observations and end-results m each group 

Course No 21 Thursday, 8 30-10 A M 

Chnical and Roentgenologic Aspects of 
Bronchography 

L W PAUL, M D 

University of Wisconsin 
Madison, Wis 

Advances m thoracic surgerv have placed new 
demands upon roentgenologists for the accurate 
interpretation and locahration of mtrathoracic le- 
sions The present course will cover the clinical 
and roentgenologic aspects of bronchography and 
will include a discussion of the indications and con- 
traindications for the procedure A descnption of 
the tcchmcal aspects will be given with reference to 
anesthesia, introduction of the contrast substance, 
and radiographic procedure A brief survey of 
bronchial anatoim and nomenclature will be pre- 
sented, follow cd b\ a demonstration of bronchograms 
showing the value and hmitations of the method m 
the diagnosis of mtrathoracic diseases 

Course No 22 Thursday, 8 30-10 A M 

Clasaihcaboa and Treatment of Carcinoma of 
the Female Genital Tract 

A. N ARNESON, MD 
St Louis, Mo 

The classification of cer\ ical cancer will be dis- 
cussed as well as tlie gross appearance of different 
lesions and the rdatioii of those findings to treat- 
iiicnl \ii attempt will be made to discuss treat- 
ment on the basis of arrangement of radium and 
the dose persQureX' rather than spocife total amounts 
of ridixtiQU that might lx; cinploecti Similar pro- 
ce (lures will be' applied to vaginal carcinoma 


Preoperative irradiation, including the use of 
radium, will be discussed in considering the treat- 
ment of corpus cancer as well as the use of radiation 
alone m patients not suited to hysterectomy Clini- 
cal results wU be presented in a small group of 
patients with corpus cancer treated mtb multiple 
capsules of radium five or more years ago 

Course No 23 Thursday, 8 30-10 A M 

Roentgenologic Findings in the Study of the 
Small Intestine 

ROBERT P BALL, M D 

Presbytanan Hospital 
New York, N Y 

The session will mclude a discussion of the normal 
anatomy and the basic prmciples of intestinal move- 
ments The roentgenographic findings in disturb- 
ances m motility and mucosal pattern of the small 
intestine, associated with pnmary and secondary 
nutritional deficiency states, will be illustrated and 
discussed 

Courses Nos 25 and 30 Thursday and 
Friday, 8 30-10 A M 

Classification, Diagnosis, and Evaluation of 
the Different Forms of Treatment m Cancer of 
the Oral Cavity, Pharynx, and Larynx 

JUAN A. del REGATO, M D 
The EUia Fischel Stale Cancer Hospital, Columbia, Mo 

(This course reqmres two days ) 

An anatomical classification of these tumors is 
necessary to an understanding and cntical appraisal 
of the literature and for the presentation of reports 
that will bear comparison, as well as for a judicious 
choice of treatment and the establishment of a prog 
nosis The classification allows a better discussion 
of the problems of differential diagnosis of cancer 
ansing m the vanous anatomical points of origin 
The most pertinent points of diagnosis, including 
removal of specimens for biopsy, asptraUon biopsy, 
and value of roentgenograms ivill be discussed 

\ major part of the course will be devoted to the 
evaluation of the relative merits of surgery, radium 
therapy, and roentgen therapy in the treatment of 
the different anatomical entities, with a special dis- 
cussion of the indurations and contraindications for 
prophi lactic treatment of cenical metastases 

Course No 26- Friday, 8 30-10 AM 
Cancer of the Male Gemtai Tract 
MILTON FRIEDMAN, M D 

Department of Radiology, Now York Umveraitv 
New York, N Y 

Correlation of clinical, pathological, and roent- 
genological findings in cancer of the male genital 
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tract, with discussion of when, why, and how it 
should be treated 

Course No 27 Friday, 8 30-10 A M 

Classification, Diagnosis, and Treatment of 
Bemgn Lesions of the Female Genital Tract 

JAMES A, CORSCADEN, M.D (by inyitation) 
New York, N Y 

hlyoniata of the uterus are composed of tissue 
which requires no treatment They become clim- 
cahv significant because of size, symptoms, and 
changes in the tumor mass Utenne bleedmg is the 
prmnpal symptom Its nature should alwajs be 
established by a diagnostic curettage, whatever 
treatment is carried out Treatment of fibroids is 
either bv obsenmtion, b) operation, or by induction 
of the menopause by irradiation of the ovaries The 
choice of treatment depends upon its effect on 
symptoms and on the local lesion, its efficacj as a 
prophylactic measure, and upon the associated in- 
jury to the pabent 

Endometrial and cervical mucous polyps are 
treated by excision 

Ovanan enlargements are eitlier (1) dysfunctional 
cysts, (2) endometnosis, or (3) neoplasms Neo- 
plasms should alway'S be removed Endometnosis 
may' be treated conservabvely but is often operated 
upon Dvsfuncbonal cysts rarely require treatment 
TTieir removal seldom affects symptoms 

Course No 28 Friday, 8 30-10 A M 

Roentgenologic Diagnosis of Diseases of the 
Colon 

DAVID G PUGH, M.D 

Mayo Clinic 
Roch^er, Mmn 

The conduct of the examination of the large m- 
testme will be descnbed and the cntena for the 
diagnosis of the lesions more frequentlv encountered 
there will be discussed 


Course No 29 Fnday, 8 30-10 AM 

Roentgenologic Manifestafaons of Acute 
Abdominal Diseases 

LEO G RIGLER, MD 

Univermly of Mumetota 
Muineapoha, Mmn 

1 Roentgen technic in acute abdommal dis- 
orders Speaal technical procedures are necessary 
in the handlmg of pabents Vanations from the 
usual technic m the exammabon of the abdomen, 
the difficulties, and special procedures necessan, will 
be detailed 

2 Indications for roentgen examination m the 
acute abdominal disorders The vanous acute proc 
esses in the abdomen m which roentgen Kcammation 
IS of great assistance in estabhshing either the di 
agnosis or aidmg in determining the extent and im 
ture of the process will be presented 

3 Analy'sis of the scout film of the abdomen 

(o) The normal appearance of the roentgenogram of 
the abdomen without contrast medium The soft 
tissue shadows, the appearance of the gastro mtesti 
nal tract with and ivithout preparabon and under 
vary'ing conditions wiU be demonstrated 

(b) The abnormal roentgenogram without con 
trast medium. A discussion of the phi siologic and 
pathologic factors m the produebon of changes m 
the abdomen wdl be undertaken An analy sis of the 
vanous findings which may be obtamed with dif- 
ferent ty’pes of acute abdommal disorders and their 
differenbal diagnosis will be presented 

Demonstrations wdl be given of the x-ra\ findmgs 
m 

(1) Pentorubs 

(2) Inba-ahdominal abscess 

(3) Small mtestinal obstruebon 

(4) Large intestinal obstruebon 

4 Value of x-ray exammabon m the acute ah 
dommal disorders An esbmation of the rehabdity of 
the vanous \-ray signs and their contnbution toward 
the pracbcal handlmg of the patient wdl be pre- 
sented 



INMEMORIAM 



Alexander Berkeley Moore 


1885-1946 


Alexand^ B Moore, who died m the Emergent 
Hospital, W ashington, D C , on March 9, 1940, ivas 
born at ^Idie, Virginia, m 1883 He obtained h.s 
medical degree at tl.e U^.^ers.tJ of Virgmia m 1907 
and practised for about a jear at The Plains Vir- 
ginia In I9W he entered the Radiological Depart- 
ment of the Alaj'o Clinic and continued there for 
more than tiienti icars During the First World 
War he was on leave of absence from the Clinic and 
^'cd with the \ E F m France, at first as Rad.o- 
logical Consultant uith the First .Mmj and later as 
Chief Radiological Consultant inth tlie Second 
f Tom In 19^0 he joined 

the Radiological Chnic of Drs Groover, Christie, 
and Mcrnit and for the rcniamdtr of his life was 
Chief of the Radiological Department of the Emcr- 
genej Ho-pital in Washington, D C 


Dr Jloore was a member of the Radiological 
Soaety of North America, of the Amencan Roentgen 
Ray Society, which he sensed as President m 1930- 
31, and of the Medical Society of the Distnct of 
Columbia He was a fellow of the American 
Medical Association and of the Amencan College of 
Physicians 

“Sand>,' as he was known to his fnends every- 
where, had a great capacity for fnendship He had 
a genuine liking for people and an attracUve per- 
sonahtt and facditj of expression which drew others 
to him He wiii be sadl\ missed for his kindly hn- 
imm and companionable qualities, and among 
those c loseh assoaated with him in pracUce for bis 
unusual and outstanding abihtv as a roentgenologi- 
cal diagnostician ® 

Arthur C Christie 
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ANNOUNCEMENTS AND BOOK BEVIEWS 


RADIOLOGICAL SOCIETY OF 
NORTH AMERICA 

The Thirty-second Annual Meeting of the Radio- 
logical Soaety of North America will be held Dec 1 
to Dec 6 at the Palmer House, Chicago The senes 
of Refresher Courses, which has come to constitute 
so impiortant a feature of the Annual Meetmg, is 
outhned elsewhere in this issue The program, now 
in course of preparation, will appear m the October 
number 


president. The other new ofBcers are Dr Edwm 
C Ernst of St Loms, Vice-President, Dr Warren 
W Furey of Chicago, Treasurer, Dr Raymond C 
Beeler of Indianapolis and Dr E^gar C Vuden of 
Kansas City, Mo , members of the Board of Chan 
cellors Dr Ralph Bromer of Bryn Mawr, Petma., 
becomes a member of the Board of Chancellors repte- 
sentmg the Amencan Roentgen Ray Soaety, Dr 
Sydney J Hawley of Seattle representing the 
Radiological Soaetj' of North Amenca, and Dr 



Kaufman 6* Fabry Photo 

Chicago, lU Here the Thirty-second Annual Meetmg of the Radiological Society of North Amenca will be held, 

Dec 1-6, 19J6 


AMERICAN RADIUM SOCIETY 


The newly elected officers for the Amencan 
Radium Society' are as follows Charles L Martin, 
M D , Dallas, President, A N Ameson, M D , 
St Louis, President-elect, iMaunce Lenz, M D , 
New York, First Vice-President, Wilham S Mac- 
Comb, M D , New York, Second Vice-President, 
Hugh F Hare, M D , Boston, Secretary, Leland 
R Cowan, hi D , Salt Lake City , Treasurer The 
members of the Executive Committee are Fredenck 
W O’Bnen, M D , Boston, Hayes E klartin, M D , 
New York, Wilham E Costolow. jM D , Los Angeles 

AMERICAN COLLEGE OF R.-VDIOLOGY 


At the annual meetmg of the .Amencan College of 
Radiology, held m San Franasco, June 29, Dr Ed- 
H Stanner of Kansas City, Mo , was elected 


Douglas Quick of New York representing the Amen- 
can Radium Soaety 

PITTSBURGH ROENTGEN SOCIETY 

At the last business meeting of the Pittsburgh 
Roentgen Soaety the following officers uere elected 
for the conung year Harold W Jacox, M D , 
President, Wm T Rice, JI D , Vice-President, 
Lester M J Freedman, D , Secretan -Treasurer 

AAIERICAN COLLEGE OF PHA'SICIANS 

The Twenty eighth .Annual Session of the Amen- 
can College of Physicians mil be held m Chicago 
m , Apnl 2S to May 2, 1947 Dr Dai id P Barr, 
New York, President of the College, will be m charge 
of the program of General Sessions and Lectures 
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Dr LeRoy H Sloan, Chicago, has been appointed 
General Chairman, and vrill be in charge of the pro- 
gram of Hospital Climes and Panels Mr Edivard 
R Loveland, Executive Secretary of the College, 
4200 Pine St , Philadelphia 4, will have charge of 
the general management of the session and the tech- 
nical exhibits 

CANCER CONTROL REPORT 

A speaal committee of the National Advisory 
Cancer Council appomted m November 1944 by Dr 
Thomas Parran, Surgeon General of the U S 
Pubhc Health Service, has recently issued its report, 
with recommendations looking to an accelerated 
cancer control program The report, which appears 
m the April issue of the Journal of the National 
Cancer InslUute, recommends more comprehensive 
and better mtegrated courses m cancer at medical 
schools, an mcrease m the number of centers pre- 
pared to give postgraduate training in cancer, and 
the continuation and expansion of the various kinds 
of cancer-education activities for practising physi- 
cians that have been conducted m a number of com- 
mumties It is recommended further that the Na- 
tional Cancer Institute aid m the development of 
strategically located cancer centers, that it ex- 
pand its own research work and extend assistance to 
State health departments and other agenaes m 
developing adequate cancer services 
The members of the committee responsible for 
the report are Dr George M Smith, Yale Univer- 
sity School of Medicme, Dr Frank Adair, Memorial 
Hospital for the Treatment of Cancer and Allied 
Diseases, New York City, and Dr Shenvood Moore, 
Mallinckrodt Institute of Radiology, St Louis, Mo 


Books Received 

Books received are acknowledged under this 
heading, and such notice may be regarded as recog- 
nition of the courtesy of the sender Reviews will be 
published in the interest of our readers and as space 
pemuts 

X-R.ns IV Practice By Wavne T Sproull, 
Pn D , Physicist, Research Division, General 
Motors Corporation A volume of G15 pages, 
with numerous illustrations Published by Mc- 
Graw-Hill Book Co , Inc , New York IS, N Y 
Price $0 00 


Precis de Radio-Diagnostic By P Van PiiE, 
Professor, Umversity of Li^ge. A volume of 382 
pages, with 276 illustrations Published by Mas- 
son & Cie, Editeurs, Pans, 1944. 

Journal of the History of Medicine and Allied 
Sciences, Volume I, No 1, January 1946 
George Rosen, Editor Pubhshed quarterly by 
Henry Schuman, New York 

Book Reviews 

The Traumatic Deformities and Disabilities 
OF THE Upper Extremity By Arthur Steind- 
LER, M.D , FACS, Professor and Head of the 
Department of Orthopedic Surgery, The State 
Umversity of Iowa, m collaboration with John 
Louis Marker, M D , Assoaate, Orthopedic 
Department, The State Umversity of Iowa. A 
volume of 515 pages with 1048 illustrations Pub- 
hshed by Charles C Thomas, Spnngfield, 111 , 
1916 Pnee SIO 00 

The vast amount of material on trauma of the 
upper extremity, as stated in the foreword of this 
volume by Stemdler and Marxer, precludes the 
utihzabon of any one man’s dinical experience. 
The authors, the^ore, have found it necessary at 
times to call on others for contnbutions 
The volume is an excellent reference book for the 
tramed orthopedist The subject matter is pre- 
sented m a logical, well outlined manner An early 
chapter deals in a general way with the production 
of deformities resulting from trauma In the dis- 
cussion of the individual deformities, corrective 
measures are presented which include physiotherapy 
and plastic and reconstructive surgery A large 
number of conditions are described, with detail^ 
accounts of various treatments which are accepted 
Accurate descnptions of the lesions are given with 
the authors’ opmion of the corrective measures 
outhned m the hght of their own very considerable 
expenence. 

Careful attention is given to the anatomy of the 
part involved, as well as to the pitfalls to be avoided 
m correction Pertment case reports with excellent 
illustrations are included 

For one unfamihar with any particular operation 
or procedure, this book serves as a starting pomt 
for reading A complete bibhography is supplied 
for further reference. The volume is a worthy 
successor to Dr Stemdler’s Operative Orthopaedics 



RADIOLOGICAL SOCIETIES OF NORTH AMERICA 


Editor"; Note — Will secretanes of societies please co- 
operate by sendiny infonnatioa to Howard P Doub, 
M D , Editor, Henry Ford Hospital, Detroit 2, Mich 

UNITED STATES 

Radtologtcal Socteiy of North America — Secretary, D S. 

Childs, M D , 007 Medical Arts Bldg ,Syracuse 2, N Y 
American Roentgen Ray Society —Secretary, Harold 
Dabney Kerr, M D , Iowa. City, Iowa 
American College of Radiology — Secretary, Rlac F 
Cahal, 20 N Wacker Dr , Chicago 6, 111 
Section on Radiology, American Medical Association — 
Secretary, U V Portmann, M D , Cleveland Cliiuc, 
Cleveland 6, Ohio 

ARKANSAS 

Arkansas Radiological Society — Secretary, Feed Hames, 
M D , Pine Blufi Meets every three months and 
annually at meeting of State Medical Society 

CAuronHiA 

Caltfariiia Medical Association, Section on Radiology — 
Secretary, D R. MacCoU, M D , 2007 Wilshire Blvd , 
Los Angeles S 

Los Angeles County Medical Association, Radtologtcal 
Section Secretary, Roy W Johnson, M D , 1-107 South 
Hope St , Los Angeles Meets second Wednesday of 
each month at County Society Buildmg 
Pacific Roentgen Society — Secretary, L Henry Garland, 
M D , 450 Sutter St , San Francisco 8 Meets an- 
nually with Cahfonua Medical Association 
Son Diego Roentgen Society — Secretary, R F Niehaus, 
M D , 1831 Fourth Ave , San Diego, Calif Meets 
first Wednesday of each mouth 
San Francisco Radiological Society — Secrelary, Joseph 
Levitin, M D , 516 Sutter St , San Francisco 2 Meets 
monthly on the third Thursday at 7 45 p si , first six 
months of the year lu Lane Hall, Stanford tTniversity 
Hospital, and second slx months m Poland Hall, Uni- 
versity of California Hospital 

COLORADO 

Denver Radiological Club — Secretary, A Page Jackson, 
Jr , M D , 304 Repubhe Bldg , Denver 2 Meetings 
third Friday of each month, Denver Athletic Club 

comrecncuT 

Connecticut State Medical Society, Section on Radiology 
— Secretary, Mas Clunau, M D , 242 Trumbull St , 
Hartford 3 Meetmgs bimonthly, second Thursday 

FLORIDA 

Florida Radiological Society — Secretary-Treasurer 
Maxey Dell, Jr , M D , 333 West Mam St , S Gaines- 
ville 

GEOHOLS. 


Illinois Radiological Society —Secretary-Treasurer Wa 
^ DeHoUauder, M D , St Johns' Hospital, SpnnE 
field Meetings quarterly by announcement 
nimois State Medical Society, Section on Radiolory — 
Secrelary, Frank S Hussey, M D , 250 East Supenor 
St , Chicago 11 

MDIAHA 

The Indiana Roentgen Society — Secretary Treasurer, 
J A Campbell, M D , Indiana Umversity Hospitals, 
Indianapolis 7 Annual meeting in May 

IOWA 

The loica X-ray Club — Secretary, Arthur W Erslane, 
M D , 326 Higley Budding, Cedar Rapids Meets 
durmg annual session of Iowa State Medical Society 

KENTUerr 

Kentucky Radiological Society — Secretary-Treasurer, 
Sydney E Johnson, M D , 101 W Chestnut St , Louis 
vdle 

LOHISIAMA 

Louisiana Radiological Society — Secretary-Treasurer, 
Johnson R Anderson, M D , North Louisiana Sam 
tanum, Shreveport Meets annually at same time as 
State Medical Society 

Orleans Parish Radiological Society — Secretary, Joseph 
V Schlosser, M D . Chanty Hospital of Lomsuma. 
New Orleans 13 Meets first Tuesclay of each month 
Shreveport Radiological Club — Secretary, Oscar 0 
Jones, M D , 2622 Greenwood Road Meets monthly 
September to May, third Wednesday, 7 30 p m 

MARtLAND 

Baltimore City Medical Society, Radiological Section-— 
Secretary, Charles N Davidson, M D , 101 West Read 
St , Baltimore 1 

MICHiaAH 

Detroit X-ray and Radium Society — Secretary-Treasurer, 
ER-Witwer, MD Harper Hospital, Detroit 1 Meet- 
ings first Thursday of each month from October to May, 
at Wayne County Medical Society club rooms 

vaKNESOTA 

Minnesota Radiological Society — Secretary, A T Stea 
Strom, M D , Minneapolis General Hospital, Alinne 
apoUs 26 Meetmgs quarterly 

MISBOUM 

Radiological Society of Greater Kansas City Secretary, 
John W Walker AI D , 306 E 12th St , Kansas City, 
Mo Meetmgs last Friday of each month 
St Louis Society of Radiologists —Secrelary, Edinn C 
Ernst M D , 100 Beaumont Medical Bldg Meets on 
fourth Wednesday of each month October to May 


neonia Radiological Society — Secretary-Treasurer, 
wS J Clark, M D , 478 Peachtree St -N E At- 
lanta 3 Meets m November and at the annual meet- 
ing of State Medical Association 

[UMfOtS 


JJEBRASKA 

Nebraska Radiological Society — Secretary-Treasurer, 
Donald H Breit M D University of Nebraska Hos- 
pital, Omaha 5 Meetings third Wednesday of each 
month at 6 P rt in either Omaha or Lincoln 


Chtcaeo Roentgen Society —Secretary Fay H Squwe ENGLAND 

M D , 1753 W Aor ember, Aral England Roentgen Ray Society -Secretary-Treas- 

PalmerHouse, second Thursday ot arcr, George Levciie \I D Massachusetts Aleinorial 

iMuary, February, March and Apnl 

^ 300 


Vol. 47 


Radiological Societibs 


301 


Hospitals, Boston, Mass Meets monthly on third 
Fnday at Boston Medical Library 

hew HAMP3HIHE 

New Hampshire Roentgen Society — Secretary-Trec^trer, 
Richard C Batt, M D , St Louis Hospital, BerUn 

HEW lEHSEY 

Radiological Society of New Jersey— Secretary, W H 
Seward, M D , Orange Memorial Hospital, Orange 
Meetings at Atlantic City at tune of State Medical 
Society and midwinter m Newark as called 

HEW YOKE 

Associated Radtologtsis of New York, Inc — Secretary, 
Wdliam J Francis, M D , East Rockaivay, L I 
Brooklyn Roentgen Ray Society — Secretary-Treasurer, 
Abraham H Levy, M D , 1354 Carroll St , Bklyn 13 
Meets fourth Tuesday of every month, October to April 
Buffalo Radiological Society — Secretary-Treasurer, 

Mano C Gian, M D . 610 Niagara St , Buffalo 1 
Meetings second Monday evenmg each month, Octo- 
ber to May, mclusive 

Central New York Roentgen Society — Secretary-Treas- 
urer, Carlton F Potter, M D , 425 Waverly Ave , Syra- 
cuse 10 Meetmgs m January, May, and October 
Long Island Radiological Society — Secretary, Marcus 
■Wiener, M D , 1430 48th St , Brooklyn 19 Meetmgs 
fourth Thursday evening each month at Kings County 
Medical Bldg 

New York Roentgen Society — Secretary, 'Wra Snow, 
M D . 941 Park Ave , New York 28 
Rochester Roentgen-Ray Society — Secretary, Murray P 
George, M D , 260 Crittenden Blvd , Rochester 7 
Meets at Strong Memonal Hospital, third Monday, 
September through May 

HOHTH CABOUKA 

Radiological Society of North Carolina — Secretary- 
Treasurer, Major I Flemmg, M D , 404 Falls Road, 
Rocky Mount Meets in May and October 


PtOsburgh Roentgen Society —Secretary-Treasurer, !.^ 
ter M J Freedman, M D , 415 Highland Bldg , 
Pittsburgh 6 Meets second Wednesday of each 
month at 6 30 p J r , October to May. mclusive 


BOCET MOUNTAIN STATES 

Rocky Mountain Radiological Society — Secretary, A M 
Popma, M D . 220 N First St , Boise, Idaho 

SOOTH CABOUNA 

South Carolina X-ray Soctely-Secrelary-Treasurer. 
Robert B Taft.M D , 103 Rutledge Ave .Charleston 10 


TENNESSEE 

Memphis Roentgen a«6— MeeUngs second Tues- 
day of each month at Umversity Center 
Tennessee Radiological Society — Secretary-Treasurer, 
J Marsh Frfere, M D , 707 Walnut St, Chattanooga 
Meets annually with State Medical Society m April 


TEXAS 

Dallas-Fort Worth Roentgen Study Club — Secretary, 
X R Hyde, M D , Medical Arts Bldg . Fort Worth 2 
Meetings on third Monday of each month, in Dallas in 
the odd months and m Fort Worth m the even months 
Texas Radiological Society — Secretary-Treasurer, R 
P O’Bannon, M D . 650 Fifth Ave . Fort Worth 4 

UTAH 

Utah Stale Radiological Society — Secretary-Treasurer, 
M Lowry Allen, M D , Judge Bldg , Salt Lake City 1 
Meets third Wednesday, January, March, May, &p- 
tember, November 


vmaDrtA 

Virginia Radiological Society — Secretary, E Latan 
Flanagan, M D , 215 Medical Arts Bldg , Richmond 19 

WASHINGTON 

Washington Stale Radiological Society — Secrelary-Treas- 
iirer, Thomas Carhie, M D , 1116 Terry Ave , Seattle 
Meetmgs fourth Monday of each month, October 
through May, at College Club, Seattle 


NOBTH DAKOTA 

Sorllt Dakota Radiological Society — Secretary, Charles 
Heilman, M D , 1338 Second St , N , Fargo 

OHIO 

Ohio Radiological Society — Secretary, Henry Snow. 
M D , 1001 Rcibold Bldg Dayton 2 Ne.\t meetmgat 
annual meeting of the Ohio State Medical Association 
Central Ohio Radiological Society — Secretary, Hugh A 
Baldwan, 347 E State St , Columbus 
Cleveland Radiological Society — Secretary-Treasurer, 
Carroll C Duiidon, M D 11311 Shaker Blvd , Cleve- 
land 4 Meetings at 0 30 p m ou fourth Monday of 
cacli mouth from October to April, mclusive 
Radiological Society of the Icademy of Medicine (Cin- 
emiiati Roentgenologists) — Secretary-Treasurer Sam- 
uel Brown M D 707 Race St , Cincinnati 2 Meet- 
mgs lield third Tuesdaj of each month 

PEHNSYLVANU 

Pinnsyhunia Radiological Society —Secretary Treasurer, 
L E Wurstcr, M D 410 Pine St, Williamsport S 
Philadelphia Roentgen Ray Society — Secretary Calvm 
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CANADA 

Canadian Association of Radiologists — Honorary Secre- 
tary-Treasiirer, J W McKay, hi D , 1620 Cedar Ave 
Montreal ' 

La Societe Canadienne-Frangaise d’Electrologie el de 
^dialogic Medicates — General Secretary, Ongene Du- 
fresne hi D , Insutut du Radium. hXontreal hleets 
on third Saturday of each month 

CUBA 

Soeiedad de Radiologta y Fisioterapia de Cuba — Offices 
m Hospital hlercedcs Havana Meets monthly 
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ROENTGEN DIAGNOSIS 


THE HEAD AND NECK 

Radiological Aspects of Intracranial Pneumo- 
cephalus. D C Eaglesliam Bnt J Radiol 18 
336-343, November 1946 

Pneumocephalus, an abnormal collection of air 
within the skull or external to it, but not includmg 
surgical emphysema of the face nor minute amounts 
of air associated with lacerations, is also referred to as 
pneumocranium, pneumatocele, and aerocele The 
author makes a distmction between such collections 
and abscesses contammg gas-producmg organisms 
The recognition of the condition is important in con- 
nection with skull fractures mvolvmg the nasal smuses 
and mastoids, particularly with leakage of cerebro- 
spinal flmd The present observations are based on 22 
cases treated from 1942 to 1946 
Pneumocephalus may be classified etiologically as 
traumatic or non-traumatic and accordmg to location 
as extracranial or intracranial Intracranial pneumo- 
cephalus IS of the followmg types 

Extradural 

Subdural 

Subarachnoid 

Ventricular 

Extraventncular 

Cortical 

Cisternal 

Intracerebral 

MLxed forms also occur 

The commonest causes of pneumocephalus are frac- 
tures through the frontal, ethmoid, or sphenoid smuses 
and the mastoid m the order given Non-traumatic 


cerebral abscess, porencephaly, mtracranial hpomata. 
air accidentally introduced, as during lumbar puncturt, 
and artefacts The differential pomts for most of these 
conditions are obvious Gas producmg abscesses, as 
a rule, are remote from the smuses or mastoids, often 
show multiple gas pockets, produce a greater space- 
occup 3 Tng effect on the ventricles and pmeal body do 
not usually show gas in the subarachnoid or subdural 
spaces, and do not appear suddenly nor mcrease m sue 
rapidly The differentiatiou of porencephaly niaj be 
difficult Pneumocephalus tends to shift the ventncle. 
to the opposite side, the gas is near a sinus or mastoid 
and it persists longer 

Stereoscopic views are best if they ran be obtained 
When they cannot, smgle views in tn o or three planes 
are advised At least one view should be taken with 
the beam horizontal to reveal more clearly a flmd Iciel 
Special studies of the sinuses or mastoids may be ad 
visable to demonstrate the source of the pneumoceph 
alus 

In 15 of the author's 22 cases the pneumoeephalas 
was demonstrated on the first examination or within 
four days In the other 7 no gas was demonstrated 
until one to six weeks had passed One case was ex 
tradural, 6 subdural, 4 cisternal or cortical subarach 
noid, 1 ventricular subarachnoid, 4 mtracerebral, and 4 
corabmed types Cerebrospinal leakage occurred m 13 
mstances Menmgitis developed m 4 patients Frac 
tures through the frontal, ethmoid, or sphenoid sinuses 
or mastoids were responsible for the condition in 21 
cases The other was secondary to a depressed frac 
ture One death occurred Most of the patients were 
not followed long enough to determme the final out 
come. Syd'jey J Haw lei, MD 


pneumocephalus is due m most mstances to erosion of 
the intracranial surface of one of the sinuses by a tumor 
or mfectious process 

Pneumocephalus is usually discovered within the 
first few days after an injury, though it has been known 
to develop after an mterval of three years 

The radiographic appearance depends upon the 
location Extradural pneumocephalus is rare The 
gas IS relatively smalt m amount and fixed in position 
The subdural variety is common Here the gas is free 
to move about and may outUne the tentorium or the 
falx Small quantities m the occipital or frontal areas 
are usually seen as a thin crescent with the concavity 
next to the bram With larger quantities the surface 
of the bram may be visuahzed almost an mch from the 
mner table and a flmd level may be seen m appropriate 
projections Subdural gas may simulate an mtracere- 
bral collection, but m the latter case the gas is fixed 
Subarachnoid pneumocephalus presents features sim- 
ilar to encephalograms The cisterns, cortical spaces, 
and ventricles may be outhned, and the gas may shift 
with changes m posture Intracerebral collections of 
gas are most frequently seen extending upward from 
the floor of the anterior fossa or backward from the 
anterior wall close to the mtracranial surface of the 
ethmoid or frontal sinus on one side. The midhne is 
not usually crossed m this xanety, but there may be 

""i”eqmnng differential diagnosis are scalp 
or bony defects, diploic xessel markings, gas-producmg 


The So-Called Fifth and Sixth Cerebral Ventncle 
A Chmcal and Roentgenographic Study and Case Re- 
port S J Sdbermami Am J Roentgenol 54 
503-511, November 1945 

The cavum of the septum peUuctdum is usually re 
ferred to as a cystic or hydropic enlargement of the 
potential space betiveen the leaves of the septum pellu 
cidum, which, lymg m close apposition hut separated 
from each other, form the methal partition of each 
anterior horn and adjacent portion of the body of the 
lateral ventncle and, simultaneously, the lateral bound 
ary of the fifth ventricle. Caudally to the cavum of 
the septum pellucidum, and approximately in the same 
plane, hes the cyst of Verga, occupying the space be 
tween the under surface of the corpus callosum and the 
top of the psaltenum These anomalous ventncles 
the so-called fifth and sixth — coexist and, m most in 
stances also coalesce They are usually connected 
through xanous openings with the third and lateral 
xentncles There is a conspicuous absence of choroid 
plexus m their walls 

Cysts of the fifth and sixth xcntncic are dixided into 
two groups, the communicating and the iion-cora 
municatmg, the latter bemg subdixnded into the pri 
mary and the acquired variety Both xariants of the 
closed type may give rise to cluneal syndromes by 
blocking the foramina of the xentncles aud producmg 
mtemal hydrocephalus or by dire-ct pressure upon ad- 
jacent solid neural structure’s The differentiation be- 
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tween the closed and open type is easily made by careful 
air studies of the mtracraiual contents Neither the 
mental nor the neurological signs are m any way 
specific. The mtennittency of the clmical signs and 
the long duration are worthy of consideration 
A correct diagnosis can be made only with air 
studies In the open type, the usually coexistmg fifth 
and sixth ventricles communicate with each other 
and appear as one long, comma-shaped shadow on the 
lateral view The closed type of cyst of the cavum of 
the septum pellucidum causes separation and bulgmg 
of the leaves of the septum towmxl the lumen of the 
anterior horns, while the closed cyst of Verga produces 
signs of displacement, often associated with production 
of mtemal hydrocephalus A twenty-four-hour, forty- 
eight-hour, or even later roentgenogram after the mtro- 
duction of air into the ventricles should be taken, 
smce normally cysts of the closed types may be re- 
opened during the alteration of the mtracramal pres- 
sure followmg the dramage of the cerebrospinal fluid 
Retention of air m these cysts is suggestive of a ball- 
valve mechanism govenung the commimicatmg system 
between them and the regular ventricular system A 
report of a fairly typical case is given 

CUASSUCE E Weavbh, M D 

Neoplasms of Both Maxillary Sinuses Meyer D 
Berger Arch Otolaryng 42 397-403, November- 
December 1945 

A case of cancerous mvolvement of both maxillary 
smuses m a 62-year old patient is presented The 
neoplasms were separate and distmct entities, the 
second growth developmg while the patient was under 
observation for the first Electrosurgery with post- 
operative roentgen therapy was employed m both 
instances Roentgenograms approximately seven- 
teen months followmg the first and eight months after 
the second operation showed relatively good aera- 
tion of both antra. There was no chmeal evidence of 
neoplasm or cervical metastasis at that tune Roent- 
genograms arc reproduced 

A general discussion of the diagnosis and therapy of 
antral neoplasms follows the case presentation Roent- 
gen studies of the antrum may show an alteration of 
density that obhtcrates the air cavity, an opaaty 
which may be due to neoplasm, polyposis, hyperplasia, 
exudate, or any combination of these processes 
lUthough the roentgenograms can demonstrate the ex- 
tent of the inxolvement, they generally cannot define 
the pathologic entity without supportmg clinical and 
physical findings Evidence of bone destruction often 
means an advanced stage of cancer 

THE CHEST 

Atypical Pneumoma at an Air Base m India Dunng 
the Wmter of 1P44-15 Joseph H Hafkenschxcl 
Mil Surgeon 97 377-380, November 1945 

Twenty two cases of atypical pneumoma which oc- 
curred at an air base m India are of particular interest 
because of the cxplosixcncss of the outbreak of the 
disease followmg the arrival of a group of new personnel 
from the United States The onset of sjanptoms, roent- 
gen findings, and the course of the disease were essen- 
tially the same as described by others, although the 
cases were milder than those occurring m railitar> 
camps m the continental limits 


Some Observations on Primary Atypical Pneumonia 
Jacob Grossman Arch Int Med 76 328-334, 

November-December 1945 

A group of 45 cases of atypical pneumoma appearing 
dunng the first half of 1944 m Italy is described apd 
compared with senes previously reported A compre- 
hensive bibhography is appended 

Diagnosis of Loeffler’s Syndrome Transient Lung 
Infiltration with EosmophUia. Elvm E Gottdiener 
New York State J Med 4S 2179-2182, Oct 16, 
1946 

Loefifler’s syndrome is characterized by transient 
eosmophihc mfiltrations of the lung and eosmophiha m 
allergic individuals, especially asthmatics The pul- 
monary mfiltrabons are usually homogeneous and may 
be unilateral or bilateral Roentgenologically, they 
may appear as nodules, multiple cysts, extensive irreg- 
ular shadows, penbronchial infiltrations fannmg out 
from the hilus, or small mfiltrations m the penpheral 
lung fields Pleural effusion, when present, is most 
often small m amount and rapidly absorbed A char- 
acteristic feature is the rapid resolution of the roentgen 
findmgs, which ordinarily persist from three to eight 
days, occasionally up to three weeks Plate-Iike m- 
filtrations may be observed before final resolution 
occurs In the differenbal diagnosis, tuberculosis, 
virus pneumoma, lobar pneumoma, pulmonary m- 
farct, and even Boeck’s sarcoid must be considered 

The mechanism producing the infilbabon is con- 
sidered to be an "allergic edema,” similar to urbeana, 
mvolvmg the alveoh in the sensitized or hypferergic 
lung In the non-atopic individual, such hypersen- 
sibvity may represent allergic reacUon to mfectlon, 
such as tuberculosis, parasitic infestabon, tetanus, and 
chrome smusibs In certam instances, the syndrome 
may represent evidence of a general vascular allergy 
which may result m panarteritis and polyserositis A 
small number of fatahbes have been reported 

Two case reports illustrate the differential diagnosis 
of Loeffler’s syndrome, atypical pneumonia, and tuber- 
culosis Lester M J Freedman, M D 

Observations on Loeffler’s Syndrome Report of 
Four Cases. H Wallace Blanton Virgima M 
Monthly 72 473-479, November 1945 

The author reviews the hterature on Loeffler’s 
syndrome — pulmonary mfilbabon with an mcreased 
percentage of eosinophils m the blood Stream — and 
records 4 cases All of the patients gave a history of 
asthma or hay fever In 3 cases, epmephrme injected 
subcutaneously led to temporary disappearance of the 
pulmonary shadows The author regards this as cou- 
firmmg his assumpbon that he ivas deahng ivith an 
allergic reacbon due to a localized edema comparable 
to angioneurotic edema and attnbutable to a hyper- 
permcabihty of the capillaries He beheves it to be 
an original observabon, not previously recorded m the 
hterature In other types of the disease the cause may 
be a bactcnal allergen or a parasite actmg as an aller- 
gen In such cases sympathicoroinicUc drugs are 
Without effect 

OUiu* fcaturts which have received inadequate notice 
in the literature are the presence of a familial factor 
obserxed in 2 of the author’s cases, the frequency of 
asthma as a precursor of the syndrome, and a metallic 
taste m the sputum J E Whiteleather, M D 
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LoeflSer’s Syndrome Report of a Case with Patho- 
logic Examlnahoa of the Lungs. E C Bayley, D O 
N Lmdberg, and Archie H Baggenstoss Arch’ Path. 
40. 376-381, November-December 194S 
A fatal case of Loeffler’s syndrome is reported The 
patient, a 69-year-old woman, was admitted to a sana- 
torium on July 3, 1944, with severe cough, breathless- 
ness, and anorexia, she had lost about 60 pounds m 
weight Roentgenograms of the chest revealed shad- 
ows of varymg size, shape, and density m both upper 
lobes The sedimentation rate (Cutler method) was 
24 mm in one hour The white blood cell count was 
12,560, with 36 per cent eosmophils Tests for tuber- 
culosis were negaUve. The patent’s condition im- 
proved with mtravenous sodium iodide, and roentgeno- 
grams of the chest on July 30 and Aug 3 showed a 
bilateral regression of the lesions, ruhng out the possi- 
bihty of tuberculosis or neoplasm of the lung When 
she was discharged, on Sept 11, only a few residual 
areas of abnormal density were visible roentgeaologi- 
cally The patient faded to report for further sodium 
iodide therapy and monthly roentgenograms as m- 
structed On Dec. 21, she became suddenly ill, with 
substemal discomfort and severe, progressive dyspnea. 
Cyanosis became progressively worse, and generalized 
edema supervened Death occurred m five days 
The outstandmg features m the postmortem ex- 
ammation were the large numbers of eosmophihc 
leukocytes m the pneumomc exudate, the advanced 
organization of the exudate, with fibrosis and giant 
cells, the presence of peculiar granulomatous lesions, 
and necrotizing artentis and phlebitis The cleanng 
of the pulmonary lesions demonstrated roeutgenologi- 
cally m this case suggests that regression of the lesions 
does occur but that this does not mdicate complete 
resolution 


Four case reports are given and roentgenograiw fur 
nished to illustrate the pulmonary lesions described. 

CxarencbE Weavek, MD 

Two Cases of Antenor Mediastinal Absceu. 
Michael Aronovitch and Arthur M Vineberg Caaut 
M A J 53 455— 158, November 1945 

Anatomically, there is httle reason for the lonnatm 
of abscesses m the antenor mediastmum It contains 
a few lymph nodes, some loose areolar tissue, and tit 
remams of the thymus A substemal thyroid nuj- 
bulge mto it and it may be the site of dermoid cysts 
and teratomas Direct infection of the antenor medh 
astmum occurs from perforating wounds of the aa 
tenor chest In Hare’s collection of 115 cases reported 
m 1889, trauma was the most frequent cause of sup- 
puration Ravitch (Arch Surg 47 250, 1943) re- 

ported a case following intrastemal blood translusm 
In such cases of direct antecedent trauma the diagnosis 
would be suspected la many cases the cause of sup- 
puration IS less obvious Keefer’s work indicates that 
tuberculosis, syphilis, and actmomycosis are the most 
common causes of antenor mediastimtis The an 
atomical contents and boundanes of the antenor 
mediastmum would lead one to suspect that inlectiom 
of the mediastinal nodes, infections at the lung roots, 
and contiguous pencardial or pencardiopleura! m 
flammations are the most common causes of antenor 
mediastinal abscess, excludmg trauma. 

The symptoms and signs are variable and do not 
often pomt to a definite diagnosis Constitubonal 
symptoms and signs of suppuration are present 
Locahzmg signs may be entirdy lackmg or conlusmg 
There is usually a complaint of chest pain, which need 
not be retrosternal but may be on either side or 
ferred to the base of the neck. The abscess may tend 


Miliary Carcmosis of the Lungs Secondary to Primary 
Cancer of the Gastro-Intestinal Tract Gordon J 
Culver Am J Roentgenol 54 474-482, No- 

vember 1945 

Mihary carcmosis of the lungs secondary to cancer 
of the gastro-mtestmal tract, bihary tract, and pan- 
creas IS not common This condition requires blood 


stream dissemination of tumor cells to the right heart 
This may occur m two ways (1) through the regional 
lymph nodes and then to the thoraac duct, whence 
tumor cell emboh may pass to the left subclavian vem, 
to the left mnommate, to the superior vena cava, and 
then to the right heart, from which a massive blood 
stream dissemmation to the lungs may occur, (2) 
through invasion of the hver and hepatic veins, whence 
tumor cell emboh may enter the venous circulation 
and pass directly to the nght heart and then to the 


pulmonary fields 

The lesions are evenly and diffusely distributed 
throughout the lung fields The vanous lesions are 
not of homogeneous density but appear as soft mottled 
areas with fuzzy, poorly defined margins They are 
unusually small and variable m size They may later 
become confluent. Hilar node mvolvemcnt may or 
mav not be present. Mihary tuberculosis and sdi- 
coL must be considered m the diffei^tiM diagnos^ 
^h^lack of physical findmgs m the chest m mil^ 

carcmosis is ““ far^ 

SfTm nilmg out tuberculosis and silicosis. 


to pomt to one side or the other, and local reddening 
and bulgmg may appear m the mterspace. If the 
abscess becomes large, there may be complaints of 
substemal oppression, ivith evidence of pressure on the 
heart, great vessels, and trachea If the enlargement 
has been sudden, symptoms may suggest acute coro- 
nary occlusion or acute pencardial effusion The x ray 
is mvaluable m diagnosis, as it will usually rule out the 
confusmg possibihty of a pencardial effusion A lateral 
film should alrvays be taken when there are general 
signs of suppuration and chest paia If the posterior 
border of the sternum is carefully inspected, the ah 
scesses can be located Definite and final diagnosis can 
then be established by aspiration Surgery is the only 
treatment 

Two cases of antenor mediastinal abscess arc pre 
seated by the authors with five reproductions of x ray 
films The abscesses are ivell shown m the lateral 
view in pnrh case The authors stress the fact that 
lateral films of the chest at the onset of symptoms 
would have led to earher diagnosis 

Hugh A O’Nbhx, M D 

Pulmonary Stenosis with Intact Inteiveatiiculst 
Septum. Report of Eleven Cases James H Currens, 
Thomas D Kmncy, and Paul D IVhitc. Am Heart 
J 30 491-510, November 1945 

Maude Abbott (Atlas of Congenital Heart Disease, 
Am Heart Assoc , I93G) found that among 1,000 cases 
of congenital heart disease, pulmonary stenosis ivas 
associated nilh an interventricular septal delect in So 


■> 
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cases, m 34 of these, the foramen ovale was also 
patent In another 26 cases, pulmonary stenosis was 
not associated with an mterventricular septal defect, 
and m 16 of these the foramen ovale ivas patent 
These findings indicate that at least 2 in 7 with pul- 
monary stenosis iviU not have a ventricular septal de- 
fect, a fact which has not been generally recognized by 
cardiologists 

Eleven cases of pulmonary stenosis ivith no associated 
ventricular septal defect are recorded here In 5 of 
these, there was an associated patency of the foramen 
ovale of varying sue. In 10 of the cases the pulmonary 
stenosis was of sufficient degree to result in moderate to 
marked hypertrophy of the right ventricle 

Henry K Taylor, M D 

The Recruifa Heart Reduphcation of the First 
Sound Heart Strain and a New Method of Calibra- 
tion J Stephen Lewis Am Heart J 30 447—458, 
November 1945 

This paper sets out to prove that reduplication of 
heart sounds after exercise is always of the first sound, 
never of the second, and that it is due to asynchromsm 
of ventricular contractions brought on by dilatation of 
the right ventricle The reduphcated sound is heard 
at the apex, best m the supme position and immediately 
after exercise — the first few beats In the study here 
recorded, the measurements of heart sue before and 
after exercise were made by a planimeter on tracmgs 
from roentgenograms An 8 75 per cent mcrease in 
the entue heart area was found after exercise, and a 
14 3 per cent mcrease in that portion of the cardiac 
silhouette to the right of the mid-hne From these 
figures, the author concludes that the enlargement of 
the heart foUowmg exercise is due to a nght-sided 
dilatation The right heart musculature hemg thinner 
than the left, the right side is the first to bulge with an 
increase iii mtracardiac pressure The reduplication 
of the first sound m disease, as mitral stenosis, is due to 
the same cause, namely, a dilatation of the nght side 
of the heart 

The author also discusses shifting of the heart m 
various positions, audibility of murmurs, pulse rate 
and blood pressure ui boxers before and after prue 
fights, and heart strain 

This article is one of a scries entitled ‘ Recruit’s 
Heart ” Actually many of the observations on re- 
duplication were made m children The phenomenon 
was present m 72 per cent of a group from six to twelve 
years old and occurred with decreasing frequency at 
more advanced ages Henri K Taylor, M D 

Congemtal Diaphragmatic Hernia. Edward J Don- 
ovan Ann Surg 122 509-581, October 1945 
The most common sites of congenital diaphragmatic 
hernia in order of frequency are the esophageal hiatus, 
the foramen of Bochdalek, the foramen of Morgagni 
and the dome of the diaphragm The embtyonic de- 
\elopmcnt of the diaphragm is rather complicated, the 
Miitral portion arising m the cemcal region and de- 
stendmg to meet the dorsal portion or pleuropentoncal 
meiiibruiic There may be arrest at any point in the 
descent from the third cervical segment to the level of 
the twelfth thoracic vertebra Failure of fusion of the 
two segments produces the pleuroperitoneal hiatus 
kiiovni as the foramen of Bochdalek Failure of fusion 
of the costal and sternal fibers produces the hiatus 


known as the foramen of Morgagni Defects m the 
dome are similarly explamed 
Symptoms of congemtal henna of the diaphragm 
vary from slight dyspnea, distention, and cough, to 
severe dyspnea, vomiting, cyanosis, pam, and evidence 
of mtestinal obstruction The seventy of the symp- 
toms depends largely on the amount of bowel present 
m the chest, the amount of pressure on the lung, heart, 
and other viscera, and the presence or absence of in- 
testinal obstruction 

Physical signs may be absent or obscure, and di- 
agnosis may be mcorrectly made unless x-ray examina- 
tion of the chest is done The presence of gas-filled 
loops of bowel above the diaphragm should suggest 
the correct diagnosis Studies with contrast media 
will confirm the findmgs and aid m determmmg what 
part or parts of the bowel are involved 

Operative repair of the diaphragmatic defect is the 
only way in which permanent cure can be obtamed 
The choice of tune of operation vanes with different 
surgeons but the author beheves that early operation 
IS almost mvanably mdicated since the possibihty of 
partial or complete mtestmal obstruction is ever pres- 
ent and operation after obstruction occurs is much 
more hazardous In addition, the longer the operation 
IS delayed, the less the abdomen wdl develop, so that 
It may eventually be insufficient to contain the dis- 
placed viscera 

The author reports 9 cases of henna through the 
foramen of Bochdalek, with 7 recovenes and 2 deaths 
The first of the fatal cases was m a child five weeks old 
who had a large posterolateral defect m the diaphragm 
with practically all of the small mtestme m the chest 
and a defimte high mtestmal obstruction in the je- 
junum Death occurred from shock twelve hours 
after operation In the second fatal case the correct 
diagnosis had been made at the age of ten months 
Permission for operation was consistently refused by 
the parents, however, until the child was mne years of 
age At that time, the hermated viscera were brought 
down mto the abdomen, which, however, was of in- 
sufficient size to accommodate them, so that they had 
to be returned to the thorax 

Eight additional cases are recorded 3 of large pos- 
tenor diaphragmaUc defects, all successfully treated, 
1 of esophageal hiatus herma [actually a case of short 
esophagus], 2 of bilateral henna through the foramen 
of Morgagm, with one postoperative death from pneu- 
moma, 1 of eventration of the diaphragm, diagnosed 
roentgenologically as henna, 1 of absence of the left 
hemidiaphragm with other congenital defects 
The author concludes that congenital diaphragmatic 
hernia is more common than the records m the htera- 
ture would indicate, that children with obscure chest 
or abdominal complaints should have roentgen studies, 
with the possibility of diaphragmatic hernia in mind', 
that the diagnosis otherwise may easily be missed' 
and that early operaUon wiU produce permanent cure 
in a high percentage of cases 

BER.NARD S KaL-WJIAN, M D 


Surgical Treatment of Congemtal Atresia of 1 
Esophagus, with a Report of Four Cases. Conrad 
Lam J Pediat. 27 4o6-464, November 1945 
The outlook for a child vnth congenital atresia 
the csopliagus was formerly considered hopek 
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Within the past five yearSt hotrever, advances have 
been made in the technic for surgical correction of this 
obstrucbve defect, and the hterature now shows 28 of 
70 patients living and well after operation Thirteen 
of these patients had the preferred operation of direct 
anastomosis 

The author presents 4 cases of his own, with one 
fatahty The low mortality m this senes is attributed 
m part to the fact that the 3 infants who survived were 
m excellent condition at the time of operation Pneu- 
monia from the aspiration of milfc durmg persistent but 
futile attempts at feeding iras prevented because of a 
relatively early diagnosis It is stressed that if atresia 
of the esophagus is suspected, banum should not be 
used m the roentgen exammabou, since this contrast 
medium is very imtatmg to the bronchial mucosa 
A small amount of iodized oil should be mtroduced 
through the catheter under fluoroscopic control and 
removed after the film has been made. 

In connecuon with this abstract, see editonal m the 
September 1945 issue of Raciology(4S 294, 1945) 


Esophageal Xesions Aasocuited with Acrosclerosu 
and Sclerodenna. Arthur M Olsen, Paul A O'Leary, 
and B R KirUm Arch Int Med 76 189-200, 
October 1945 

Scleroderma and acrosclerosis are alike m that scleros- 
mg processes take place m the lower portion of the 
cubs Acrosclerosis differs from scleroderma in that 


there was obvious dilatabon of the esophagus, gmnj 
the appearance of associated cardiospasm In 8 of the 
9 cases, the henua was definitely of the short esophagus 
type and there was an assoaated stncture of the low 
part of the esophagus and esophagogastnc lunctioa 

Esophagoscopic Avaminaboa was performed in 3 
cases In 5 of these, a previous diagnosis of esophageal 
hiatal hernia had been made roentgenologically and 
this was confirmed m each instance Strictures vert 
found m 2 cases m associabon with hernias of the short 
esophagus type The obstmebon in both cases ap’ 
peared to be the result of mflammabon In 2 othtf 
paUeats, ulcerabon was observed at the esophagogas- 
tric juncuon 

The authors conclude from this study that esophageal 
disturbances occur almost exclusively m cases of acro- 
sclerosis rather than m generalized or diffuse sclero- 
derma They point out that the cutaneous lesions of 
acrosclerosis are confined to the hands, forearms, neck, 
and upper part of the thorax, while diffuse sclemdetmt 
may involve the enbre skin of the trunk, arms, and 
hands The faaal lesions of acrosclerosis art likely to 
involve the oral cavity and to spread to the esophagus. 
When esophageal lesions are encountered m diffuse 
scleroderma, it is usually m those rare cases m which the 
sclerodenna is cephahe in ongm Hence, esophageal 
lesions are likely to occur m those cases with early in 
volvement of the face The constant associatwa of 
Raynaud’s phenomena with acrosclerosis suggests 
that a disturbance of the autonomic nervous system 


the trophic disorder In the former appears to have its 
ongm m vasomotor disturbances Acrosclerosis is a 
sclerodermic process which involves the distal parts of 
the extremibes and the face and neck of pabents who 
present the phenomena of Raynaud's disease. The 
authors beheve that it consbtutes a disbnct chmeal 
enbty 

Approximately 350 cases of scleroderma or acro- 
sclerosis were seen at the Jlayo Climc from 1930 to 
1943, mclusive, m 36 of these dysphagia occurred or 
lesions of the esophagus were demonstrated Roent- 
gen studies were performed m 34 of this group and 
esophagoscopy m 8 The present study is concerned 
primarily with the 18 cases m which conclusive roent- 
genograpbic or endoscopic observaboos were made. 
These cases are presented briefly, roentgenograms are 
reproduced m 5 The symptoms of Raynaud's syn- 
drome preceded or were comcident with the develop- 
ment of cutaneous mauifestabons m all 18 cases, and 


m every instance the diagnosis was acrosclerosis 

Condusive roeutgenographic features were demon- 
strated m 15 cases Esophageal dilatabon noth atony 
of the esophageal musculature and dimmubon or ab- 
sence of penstalbc movements occurred m 6 cases 


Apparent spasm at the carcua, with obstruebon, was 
noticed m 4 of these cases, and the passage of the banum 
meal was slower than normal Ho studies were made 
m the dorsal decubitus posiUoa in this group The 
roentgen diagnosis was cardiospasm 

In 9 instances, a diagnosis of esophageal hiatal 
hernia was made. In these cases, part of the stomach 
,va.s found to be above the level of the dmphra^bc 
hiatus The hermated portion of the stor^h ^ 
languished readily from the phr^c ^pulla of the 
The pauents were studied fluoroscopicaUy 
rh^rthewn^t and dorsal decubitus positions 
in both the P ^ through the e:>ophagus was 

So^er^normal m each instance In 3 pabents. 


may be involved in the pathogenesis of acrosdtrtBis 
Explanabons are offered for the occurrence of car 
diospasm and hiatal henna m assooation with atfo- 
sclerosis 

There is a complete review of the hterature on the 
occurrence of dysphagia in scleroderma and acroscltro- 
SI3, with a summary of the data on the cases previously 
reported 

Roentgen Examination m Congenital Intesthwl 
Obstructive Defects In Infants Its Aid in Planiuag 
Suitable Surgical Approach and Procedures lor Their 
Carrectwn Angus K Wilson Am J Roentgenol 
54 498-502, November 1946 

Imperforate anus and atresia of the intestine are 
relatively mfrequent. but mtelligent cocreeboa is of 
utmost importance The arrest m embryological de 
relopraent is usually at the level of the pentooeal rc- 
Section in females it is usually about 2 cm and in 
males usually about 3 cm from the permeum Atresia 
may be complete (imperforation) or fistulous, and an 
offlolous openings may be present anywhere between 
the rectum and the urogenital tract In 1930 Wangen 
Steen and Rice (Ann Surg 77, 1930 Abst m 
Radiology IS 710, 1930) showed that if the baby were 
suspended bead down, intesbnal gas would nse to its 
highest pomt and that a roentgenogram made with an 
opaque object in the anal dimple irould demonstrate 
the extent of separation between the bhnd end of the 
rectum and the permeum 

Two cases are described by the author These 
demonstrate the importance of waiting a sufliciciit 
length of tune after inverbng the infant before taking 
roentgenograms Ten minutes is probably not too 
long They also illustrate the superiority of lateral 
roentgenograms over those made m the anteroposterior 
projection, although both should be used If there is 
an anal pouch, opaque medium sbould be injected into 
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jt This vnll permit an accurate estimate of the depth 
of tissue between the anal membrane or permeal sur- 
face and the blind end of the rectal pouch Injection 
of opaque medium may also show a patent anal canal 
where obstruction has been suspected Proper roent- 
gen esammatioa can be of great aid in guidmg the sur- 
gical approach Clarencb E Wkavbr, M D 

Chronic Nonspecific Regional Enteriba. Samuel 
Brown Am J Roentgenol 54 487-495, Novem- 

ber 1946 

Regional ententis is not always hmited to the terminal 
ileum, as was suggested by the earlier designation, 
"regional" or "terminal ileitis,” but may mvolve any 
part of the small mtestme or even the large bowel 
Healthy segments of mtestme may be found between 
affected areas Reports by various observers reveal a 
tendency to constant increase m the frequency of the 
disease, especially smce 1933 Only a few sporadic 
cases had been reported pnor to 1932, and hardly any 
before World Warl 

Though the terminal ileum is most often mvolved, 
no part of the small or large bowel is exempt The 
pathological process is charactenred by a subacute or 
chronic necrotmng ulceration on a granulomatous 
basis Tbe intestinal wall is stiffened and the lumen 
is narrowed, resultmg at times in a stenosis with dilata- 
tion of the proximal portion of the bowel Perforation 
may tale place, with resulting fistula or abscess forma- 
tion A mass is often palpable in the right lower quad- 
rant of the abdomen The cause of the disease is 
still untnoivn There is no adequate evidence to 
support a tuberculous etiology None of the author’s 
cases shelved any evidence of tuberculosis of the lungs 
The diagnosis is established by small bowel roentgen 
study and by the barium enema The roentgen signs 
are deformity of the contour of the bowel wall, narrow- 
ing of the lumen of the bowel, loss of mucosal pattern, 
hour-glass coastnetions, ngidity and immobihty of the 
intestinal segment, displacement of adjoining segments, 
demonstration of fistulous tracts, hypermotility, and 
stenosis with dilatation of tbe proximal portion of the 
bon el Conditions to be differentuted from chronic 
non specific regional enteritis are chrome appendiatis, 
tuberculous ileitis, colitis, and small bowel tumors 

The author reports 12 cases Some of the patients 
showed involvement of the jejunum and duodenum as 
well as of the deum The cecum ivas often found to be 
involved Recurrences are frequent The treatment 
m all cases was surgical In three recurrent cases 
roentgen therapy ivas tned with good results 

Ct-ARBNCE E Weaver, M D 

Regional Entenhs H h Pugh Ann Surg 122 
845-801, November 1945 

The author rcviens the salient features of regional 
intentis and reports a senes of 17 ongmal cases The 
roentgen demonstration of intestinal fistuiac is signifi- 
cant but Kantor’s stnng sign” is generally accepted 
as the most important roentgen feature, bung practi- 
cally pathognomonic of regional ententis involving 
the tenmiial ileum 

Tile disease most frequently confused with regional 
enteritis is acute appeudicitis In that condition, 
lioveeeer, the onset is more abrupt and the point of 
inaiamum tenderness is lilelj to be more sharply 
defined An abdominal mass is more common in re- 


gional ententis, the white blood count tends to reach a 
higher level, and the blood sedimentation rate to drop 
moredeade^y Regional ententis may also be confused 
with mtestmal tuberculosis, but in the latter there 
IS usually an associated pulmonary tuberculosis A 
banum enema study may aid m the differentiation of 
diverticuhtis, amebiasis, and chronic ulcerative cohtis 
In 9 of the 17 cases reported by the author there was 
evidence of extension of the process from the ileum to 
the large bowel In 6 of these the cecum was involved, 
m 2 the sigmoid colon, and m one the transverse colon 
Intestinal fistulae were present in 6 of the cases 
In 2 the commimication was between the ileum and 
sigmoid, m one both the jejunum and mid-ileum com- 
mumcated with the cecum In one there was a fistulous 
commumcation between the ileum, sigmoid, and urm- 
ary bladder There was a fistula between the terminal 
ileum and cecum m another, and between the ileum and 
transverse colon m the sixth In 4 additional cases 
fistulae developed between the ileum or cecum and ex- 
ternal abdominal wall 

la 3 cases small bowel obstruction constituted the 
paramount disabihty Slipped areas were demon- 
strated m 3 patients, while fetula in ano was present 
m one. In one, hemorrhage from the bowel had been a 
notable but not a pronunent symptom. 

There was a recurrence necessitating a second opera- 
tion in one case, while 3 cases cleared up without 
definitive surgery There was one death in the senes, 
on the fourth postoperative day, the result of uremia 
mcadent to unnary suppression, possibly due to sulfa 
drugs Ellwood W Godfrey, M D 

The Management of Postoperative Choledocho- 
Uthlasia Another Use for Solution G Benj imm Gold- 
man, James Jackman, and Richard H Eastman Surg , 
Gynec & Obst 81 521-534, November 1945 
Thii paper is concerned with recurrent common duct 
stones, their demonstration by cholangiography and 
their successful treatment in two cases by Solution G. 
a citrate solution contammg magnesium, which has 
been previously used for the dissolution of unnary cal 
cub (see Suby and Albnght New England J Med 228 
81, 1943 Abst m Radiology 41 206, 1943) 

Cholangiography is the only means of determining 
conclusively whether or not stones are present m the 
common bile duct following operation Delayed or 
postoperative cholangiography is preferred by the 
authors to immediate or operative cholangiography 
They use a 30 per cent solution of diodrast, first test- 
ing the patient for sensitivity An injection of 10 c c 
IS made under fluoroscopic control, and spot roentgeno- 
grams are obtained in the anteropostenor and obhque 
projecUons A second injection of 10 c c follows, and a 
film IS made usmg a Bucky diaphragm A final oblique 
film IS obtained after a third mjection If there is de- 
lay in duodenal filbng, amyl nitnte or nitroglycehn 
may be used to differentiate spasm from organic ob- 
struction 

The various methods of attack ou postoperative 
common duct concretions are discussed and histones 
are given of the two cases m which the introduction of 
Solution G through the T-tuhe aas followed bj dis- 
appearance of the stones Subsequent tn vUro ex- 
penments were disappoinUng m that Solution G muxed 
with bile over a inde concentration range showed no 
apparent ability to dissolve biliary calculi of cholesterol 
type Thu authors advance the theory that Solution G 
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SO closely resembles liquor vtagnesii cilralts (USP) 
that the results may perhaps be explained on the basis 
of Its cathartic acUon R E Booth, M D 

Fibrocystic Disease of the Pancreas. David G 
Pugh Am J M Sc 210 081-087, November 

ms 

This paper, appeanng under the heading "Progress 
of Medical Saence," summames the present knowledge 
of fibrocystic disease of the pancreas "It may be 
stated,” the author concludes, 'that fibrocystic disease 
of the pancreas is a disease entity characterized by the 
celiac syndrome and chronic respiratory infection 
There is pancreatic insufficiency and the most impor- 
tant procedure is onminatiou of the duodenal contents 
for evidence of pancreatic achylia Symptoms of 
respiratory infection often predommate and roent- 
genologic exammaUon of the thonu. may reveal pul- 
monary changes that are rather characteristic of this 
disease Meconium ileus may be diagnosed, at times, 
by the roentgenologic examination of the abdomen " 

A bibliography is appended 

THE MUSCULOSKELETAL SYSTEM 

Osteoid Osteoma J F Hamdton Surg , Gynce 
&. Obst 81 405-474, November 1045 

Osteoid osteoma is a benign bone lesion of unknown 
etiology, occurnng most commonly in men m the second 
and third decades Pam is the predominant complamt 
and IS frequently localized directly over the lesion 
Pam or tenderness may antedate other clmical or 
rocntgenographic evidence by several weeks or months 
Exquisite "finger point” tenderness over a small area, 
rarely more than a centimeter in diameter, is an almost 


Roentgenographlc Interpretation of Acute Henu- 

togenous Osteomyelitis Treated with Penlcilhn. WA 

Altemeier and H G Remekc Am J Roentgenol 
54 437-448, November 1945 


Durmg a period of twenty seven months the re 
suits of treatment vnth penicilhn m 62 cases of acute 
hematogenous osteomyehtis were observed Some of 
the earlier cases received less than 800,000 umts, but 
experience has shoivn that a total dose of 1,500 000 or 
more units administered over a period of thw or more 
weeks IS desirable The drug was usually given m 
travenously or intramuscularly, m amoimts of 15,000 
to 26,000 umts at intervals of three hours In some 
instances, it was administered by contmuous mtra 
venous dnp All but one patient recovered, and that 
one was admitted in moribund condition The chnical 
results obtamed fell mto four groups 

Group I If the correct diagnosis was made early, 
w ithm the first two or three days, and adequate treat 
ment was started immediately, the results were truly 
excellent. The bony changes as seen on the roent- 


genograms were nunimal, consistmg of areas of local 
ized periosteal reaction, small areas of patchy decalafi 
cation of the underlying cortex, httle or no evidence of 


sequestration, and ultimate reconstruction of the bone. 


These findings w ere hard to see m some instances 

Group II When the diagnosis and treatment with 
penidUm were moderately delayed, the general and 
local infections were less promptly brought under con- 
trol After a week or more had elapsed, the roentgeno 
gram showed periosteal reaction and localized patchy 
demineralization of the imderlymg bone These in 


creased progressively, becommg most marked one to 
five months after the onset of the infection Recal 


cification of the demmerahzed areas followed, with the 


constant finding in superficial lesions Swelling of the re-establishment of a normal or nearly normal appear- 
adjacent soft tissue is occasionally present There ance of the bone. Sequestration occasionally occurred 
may be a deposit of sclerotic new bone beneath the Group III When the diagnosis and treatment were 
periosteum which obscures the real lesion unless over- delayed for seven to ten or more days, or when the m 
exposed roentgenograms are taken at different angles to fection was unusually severe, the roentgenograms 
bring out the nidus showed extensive bone destruction at the start of 

Osteoid osteoma has been found in the bones of the penicillm treatment, which mcreased on subsequent ex- 
skull, spine, and cxtrermties A typical roentgenogram aramations Sequestration occurred m some instances 
reveals a smdll oval or romid area with smaller areas of Smaller sequestra were absorbed spontaneously and 
rarefaction and condensation in the center Sur- larger ones apparently acted as autogenous grafts 
roundmg this IS a narrow zone of condensation, and out- Group IV In certam fulminatmg Infections, sur 
side this IS a zone of rarefaction The adjacent gical mtervention after adequate preopemtive prepara 
parent bone is sclerosed for a variable depth Osteoid tion is still necessary as an emergency measure In 
osteoma may occur in the cortex or in spongy bone and such instances, the bone destruction ivas extensive, 
IS benign The microscopic appearance is quite typical, due to the seventy of the infection 

showmg a vascular, nchly cellular, embryonal type of Penostcal reaction, patchy areas of demineralization 
osteogenetic connective tissue representing all elements and rarefaction of the involved bone and breaks m the 
necessary m the development of membranous bone adjacent cortex noted after ten or fourteen days in the 
As the penphery is approached, there is more of the course of pemcillm therapy were first regarded as repre- 
osteoid and calcified osteoid tissue Beyond this the sentative of "an extension of the osteomyelitic proc- 
pmmtive vascular mesenchymal type of connective ess ” These are now interpreted as a measure of 
Ussue predommates spontaneous absorption of the bone destroyed early 

Osteoid osteoma must be differentiated from scicro- m the course of the infection The jirocess suggests 
non-suppurative osteomyehtis, Brodie’s abscess, that adequate pemcithn therapy given early arrests 
leoeenic sarcoma, and Ewmg’s tumor With com- and controls the infection, converUng an area of septic 
excision the prognosis is uniformly good necrosis of bone to one of aseptic necrosis The spon- 

^ w eases are presented in detail, the fourth bemg taneous absorption of the dead bone is followed by re- 

1^ an extensive sclerosis and thickeumg of calcificaUon of the involved area, often with re estab- 

one in w ui vol ved bone had obscured the mdus hshment of normal or nearly normal bony architecture, 

the cortex or tn photomicrographs of sections Reconstitubon of the bone was accomplished with less 

of the osteoid osi reproduced m color, and other resultant bone sclerosis than that seen with other, pre- 

from 3 of the cases f vious forms of treatment 

filustrationsareinclud^^^^ ^ Clarence F Weaver MD 
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Gaucher’s Disease The Early Radiological Diag- 
nosis. Wilham Tennent Bnt J Radiol 18 356- 

358, November 1945 

Gaucher’s disease is a recessive familial disease of 
hpoid metabolism It first becomes apparent in child- 
hood and runs a chronic course Lipoid metabolism 
bemg mcoraplete, the cells of the reticulo-endothelial 
system take up lipoids from the blood stream, becom- 
ing progressively distended There are two types of 
the disease, a visceral and an osseous, depending on 
where the chief hpoid deposits occur In the visceral 
form there is enlargement of the spleen, hver, and lymph 
nodes, iwth only slight changes m the bones In the 
osseous form, the spleen, hver, and Ijrmph nodes are 
not so greatly enlarged, there are extensive deposits in 
the bones, and anemia is more profound 

Bone changes may appear anywhere m the skeleton 
but are most promment in the femora and spine The 
lower ends of the femora show general osteoporosis, 
expansion, particularly on the mesial aspect, cortical 
thinnmg, and small medullary areas of erosion of the 
trabeculae In the other bones, osteoporosis and ex- 
pansion of the distal ends may appear Osteoporosis of 

the spme may produce a kyphosis 
A case is reported Sydnev J Hawley, M D 

Hypertrophic Osteoarthropathy Case Report 
Edward M Klme Am J Roentgenol 54 519-523, 
November 1945 

In 1889 von Bamberger (Wien klm Wchnschr 2 
220 1889) reported 2 cases of bronchiectasis with skele- 
tal involvement Pierre Mane (Rev de mtd 10 1, 
1890) reported the same condition one year later, 
callmg It hypertrophic pulmonary osteoarthropathy 
The bone changes may, however, be secondary to other 
than pulmonary lesions The pathogenesis of this con- 
dition IS best explained either by the ‘toxic theory” or 
the defective arculation theory ” Von Bamberger 
was unable to produce the condition expenraentally by 
injeclmg bronchiectatic secretions into the rectum of 
young rabbits Mendlowitx and Leshe (Am Heart J 
24 141, 1942) simulated congemtal heart disease in 
dogs by anastomosing the left pulmonary artery to the 
left aunclc In one of two animals which showed in- 
creased cardiac output following this procedure, a 
definite subperiosteal proUferation developed 

The author reports a case in a boy, aged fourteen, 
uho had tuberculosis of one knee, Pott's disease of the 
dorsal spine and later, pulmonary tuberculosis mth a 
large cavity in one apex There was extreme emacia- 
tion with genital underdevelopment and clubbmg of 
the fiiigtrs and toes The long bones were nearly all 
involved sliowmg periosteal proliferation and lamma- 
tioii and demineralization The distal epiphyseal region 
was more allectcd than the proximal 'The patient died 
about sixteen months after lie was originally observed 
Clarence E We wee. M D 

Rheumatoid Spondylitis A Study of One Hundred 
Cases, with Special Reference to Diagnostic Criteria. 
Edward W Boland and Arthur J Present JAMA 
129 843-849 Nov 24 1045 

bumuunzmg present day couccptiorLs of the chronic 
progre-ssive disease of the spme which is known by 
sueh terms as rluzonielic spondylitis, Mane-StriimpeU's 
disease, etc , the authors conclude tiuit the evidence 
favors the concept that the disease is actuall> a variant 


of rheumatoid arthritis The name ‘‘rheumatoid spon- 
dylitis” IS therefore used to describe the syndrome 
No definite precipitating factor could be demon- 
strated m the 100 cases studied Onset was usually in- 
sidious Almost invariably the first complaints were 
limited to the lower part of the back, with episodes of 
achmg and stiffness, transient back pam, or sciatica 
Various other complaints were likewise encountered 
Roentgenographic features are quite charactenstic 
The earliest changes are usually in the sacroiliac region 
and consist m a blumng or “ground glass” appearance 
about the jomts The margins are no longer distmet or 
they may appear broken The juxta-articular portion 
of the ilium and frequently the sacrum may demon- 
strate increased density, spotty osteoporosis, or both 
More advanced changes are readily recognized 
Changes in the apophyseal joints are not as defimte or 
as constant as those m the sacrodiac articulations 
Even with special technics, detailed studies often yield 
disappomtmg results When changes are found early, 
they consist m hazmess and indistmct outlmmg of the 
jomt space Later changes up to bony ankylosis are 
seen Calcification and ossification of the paravertebral 
hgaments do not develop until the disease is moderately 
advanced 

The clmical course is variable, usually gradual, but 
gomg on relentlessly to the stage of "poker-back” de- 
formity The importance of suspecting the disease m 
cases of back pain is emphasized It is pomted out that 
the possibihty of rheumatoid spondylitis cannot be 
eliminated on the basis of negative roentgenograms 
alone unless persistent symptoms have existed for at 
least three years N R Shippey, M D 

(University of Michigan) 


Pneumoroentgenography with Oxygen m the Diag- 
nosis of Internal Derangements of the Einee JomL 
H H W Brooke, W C MacKenzie, and J R Smith 
Am J Roentgenol 54 462—469, November 1945 
The anatomy of the knee joint, the capsule, the men- 
isci, and the synovial membrane is reviewed The tech- 
mc of injection of oxygen mto the jomt cavity is de- 
scribed After the injection of oxygen a tight elastic 
bandage is applied to compress the suprapatellar recess 
and thus force as much gas as possible down mto the 
jomt space proper The exact position of the jomt is 
located under the fluoroscope and is marked with a skin 
pencil The kmee joint is placed in an anteroposterior 
position over a curved cassette holder which allows 
about 30° flexion of the joint Films are made in 
anteroposterior, 45° external rotation, 45° internal 
rotation, and true lateral positions All exposures arc 
on extra-speed or non-screen film in cardboard holders 
The central ray is projected through the previously 
marked joint space which requires a 10° to 15° tilt of 
the tube cephalad 

The following points are of diagnostic value in the 
interpretation of pneumoroentgenograms of the knee 
joint 

I Roughening and narrovnng of cartilage surfaces, 
either articular surface covenngs or the semdunar car- 
tdages 

~ Unmtcrrupled gas columns along the inner aspect 
of the collateral ligaments of the jomt where capsular 
structure should be firmly attached to the penpherj of 
the menisci 

3 Increase m the soft tissue (increased density) in 
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the latcfcondylar or non-articular region of the joint 
with u corresponding lack of density in the lateral or 
medial region 

4 Separation of the meniscus shadow from the 
contiguous bone structures 

5 Loose or semi loose bodies calcified or otherwise 

6 Jomt space narrowing 

7 Exostosis and eburnation of the articular sur- 
faces The last three findings can be shown on routine 
roentgenograms of the knee Cruciate hgament injury 
has not so far been demonstrated 

This procedure should not be used routinely but only 
m those cases which present a difficult diagnostic prob- 
lem In these cases it has prov cd to be a useful adjunct 
m diagnosis Clare\cb E Weaver, AI D 

Genu Varum fn Children Typical Roentgen Picture 
Axel Renander Acta pacdiat 33 9S-103, Oct 31, 
1045 (In English ) 

A case of genn varum of unknown etiology, m a two 
and a-half-ycar-old boy, is presented Roentgen cx- 
aimnation of the knees revealed the general calcium 
content to be normal The epiphyseal line m the 
proximal tibial epiphysis w as sharply outlmcd but some- 
what wavy The temporary calcific rone was of normal 
thickness m the epiphysis, on the mttaphysis side it 
was somewhat thickened, especially medially At this 
point the mctaphysis showed a brackct-like projection 
The bone structure in the projection was partly sclcr- 
otic and partly irregular, due to areas of rarefaction in 
the sclerotic tissues The epiphysis w os perhapsshghtly 
lower than nortual medially, but its bone structure was 
normal Films of the femur suggested changes of the 


made visible by dense scarrmg and often coatamiagcaj 
cium deposits, joinmg the loose bodies to each other 
and to the tubercle bed , irregular amorphous calcimn 
about the tubercle bed from a calafymg hematoma, 
osteomatous projecUons of the tubercle bed presumably 
due to traction on accumulated soft osteoid tissue m 
cident to attempted repair 

Analysis of the reported cases mdicates that the on 
set of symptoms is often between the ages of fourteen 
and seventeen years, when athlebc activity at school u 
most strenuous The unfused tubercle is most suscep- 
tible to injury at this age. Trauma may be direct or m 
dweet, the latter due to a violent puU of the qnadneeps 
muscle on its ligamentous insertions FoUomng the 
mitial injury, failure to immobilize the damaged jiart 
adequately results m an unequal battle between the 
natural reparative tendency and the contmumgdamage 
done by the repeated minimal trauma of physiologiol 
lotfomotor activity The stress tolerance of the injured 
tissues IS lowered and accumulatmg damage and per- 
sistent imtation result The mflamiDatory and pro- 
liferative response to repeated rnmmial trauma has led 
pathologists to call the condition osteochondntis, 
though there is nothmg about the lesion tosuggestin 
fection 

Illustrations are included to demonstrate the nKho- 
graphic aspects PhiupW Dorses, MD 

Ainhum (Dactylolysis spontanea) Sejwrt of fsto 
Cases from Illinois Arkeh AI Vaughn, John W 
Howser, and George Shropshear Ann Slug 122 
86S-S77, November 1945 

Two cases of amhum are reported from Tlhnois 


same kind The epiphyseal ime w as somewhat broader 
than normal medially, and there were medial thickenmg 
and sclerosis of the zone of temporary calcification on 
the metaphyseal side and projection of the metaphysis 
m a point 

Significance of Recurrent Osgood-Scblatter Strain 
O T Steen Canad M A J S3 408-471, November 
1945 

A series of I4 cases of Osgood-Schlatter disease, or 
strain, as the author prefers to call it, is presented m an 
attempt to correlate the radiographic and clmical as- 
pects It IS shown how the tibiol tubercle develops as a 
tongue projecting doivnward from the epiphysis of the 
Ubial head This occurs between the ages of five and 
ten years In the course of its development the tubercle 
may assume numerous variations m size and shape, 
occasionally it may- develop from multiple ccaters 

Good roentgen technic is essential for accuracy m the 
diagnosis of this condition It is recommended that 
every examination of the knee include a lateral film of 
the tibial tubercle area and also a film of the opposite 
side for comparison The age of the patient is of para- 
mount significance, since a non-fused epiphysis at the 
age of twenty one may he the first sign of abnormahty 

The outstanding radiologic feature, seen in all cases, 
is the presence of tubercle epiphyseal fragments or 
centers imfused after the age of tw enty^me The un- 
fused fragments may appear irregular m contour, 
heavily sclerosed (givmg an amorphous appearance), 
or relatively osteoporoUc Other radiologic signs, 

which may he present m various comb^tions, are a . 

wnicn^y ^ straight edges and sharp t 

SerTeievated^rom the tubercle bed. fibrous bands. i 


While these are the fiiuetb and fifty-first cases, respec- 
tively. recorded m the United States since 1881, no 
' true" case has been reported in a white patient Both 
the authors’ patients were adult colored males who first 
noted a constricting band about the base of the fifth 
toe approximately two years before observation 
The symptoms of amhum are purely local The 
characteristic roentgenographic findmgs are narrowing 
of the shaft, thinnmg of the cortex of the phalanx, path 
ologic fracture, and rotation of the distal phalanx The 
etiology IS poorly understood The differential diagnosis 
must take into consideration leprosy syringomyelia, 
Raynaud's disease, neurotrophic ulcer, fissure due to 
injury, sclerodactylia scleroderma, and congenital con 
stnction from an ammotic baud The treatment of 
choice is a metatarsophalangeal disarticulation, with 
removal of the metatarsal head The general health is 
m no w ay affected 

A tabular analysis of 10 cases recorded m the United 
States in 1938-45 is mcluded to supplement the table of 
earher American cases published by Spmzig (Am J 
Roentgenol 42 246 1039) 

Ellwood W Godprev , M D 

Review of Fractures and Dislocation* of the Carpus 
Hewson I J ReUam and Paul F McGoey Canad 
M A J S3 332-335, October 1045 
The authors ate their experiences with 192 injunes 
of the carpus They found that among 331 successive 
fractures of the radius and ulna, 7 per cent had asso- 
aated fractures or dislocations of the wnst bones 
Approximately S3 per cent of the carpal mjunes were 
of the scaphoid Usually scaphoid fractures were demon- 
strable on the first x-ray examination occasionallj re- 



VoU 47 


Abstracts of Current Literature 


313 


peat studies were necessary for confirmation of a 
clmical diagnosis, and m a few instances the fracture was 
visible only on an oblique film The treatment for 
scaphoid fractures consisted of unmediate immobiliza- 
tion m a plaster-of-Pans bandage, with the wrist in 
slight dorsiflexion and radial deviation The average 
period required for union was thirteen and a half weeks 
The greater the interval between injury and immobili- 
zation, the longer was the period before umon was estab- 
lished Unreduced displacement of fragments was also 
a factor m late umon Operative mterference was 
limited to cases with avascular necrosis and ununited 
fractures with pam and local arthritic change Arthri- 
tis was not usually demonstrable roentgenologically be- 
fore three months 

Fractures of the triquetrum, next in frequency to 
scaphoid injuries, were treated with a “CoUes type of 
plaster” and an average of five weeks was required for 
union 

The lunate bone was most frequently dislocated An 
unusual dislocation of the hamate and capitate, with 
interposition of the triquetrum, is illustrated 

Russell Wigh, M D 

March Fractures Walter Scott Surg Gjmec & 
Obst 81 525-529, November 1945 

The author reports a study of 58 cases of march frac- 
ture Metabolic studies were made in 48 of these, lead- 
ing to the conclusion that a mild hypothyroid state may 
be a predisposmg factor 

GYNECOLOGY AND OBSTETRICS 

Value of Salpmgography in Surgical Diagnosis 
Phineas Bernstein Am J Surg 70 164-175, Novem- 
ber 1945 

Because of the mtimate association of the fallopian 
tubes with the ovaries and other adnexal structures, it is 
to be expected that any significant tumor or other pel- 
vic mass involving these organs wdl produce some 
demonstrable change in the contour of the tube — pro- 
viding, of course, it remams patent and the dye is able 
to outhne the lumen Large ovarian tumors will 
lengthen the tube and pull it up out of the pelvis as they 
expand, and often the lengthened tube may be seen 
almost colled about the suspected mass A normal 
appearing dye shadou of the uterine cavity and both 
tubes would appear to indicate that a suspected mass 
has no affiliation with these structures and may arise 
prinianly from the upper abdomen 
From 4 to 6 c c of Viscorayopoke is injected into the 
cervical canal m the conventional manner and films are 
made while maintainmg shght pressure on the plunger 
of the syniigc Fluoroscopic observations may be 
made iVftcr the examuiation, variable quantities of the 
dye may be suctioned back, often all is recovered if the 
uterotubal junction is blocked Wiscorayopake seems 
to overcome the objections to lipiodolmthatitmaybc 
absorbed into the blood stream w ith no lU effect , in fact. 
It IS rapidly excreted by the kidneys, thereby outlining 
the renal collecting system and ureters 
The procedure is contraindicated during active 
uterine ble-cdmg, during the interval phase of ovulation, 
and dunng the six-month postpartum period or for 
thirty days followniig surgical procedures about the pel- 
vis Acute pelvic infections, acute cndoccrvicitis, 
gonorrhea, intrauterine or ectopic pregnancy, and cer- 
vical carcinoma are also coutramdications 


Four cases are reported, with surgical confirmation, 
m which the procedure mdicated the correct diagnosis 
when results of the bimanual exammation were doubt- 
Alfred O Miller, M D 

The Diagnosis of Cephalopelvic Disproportion. W 
T McConnell Kentucky M J 43 303-307, November 
1945 

The foUowmg simple method for roentgen pelvimetry 
has been devised by the author and used for over twenty 
years with satisfactory results, although no comparative 
statistics are given 

In a cephalic presentation, anteroposterior and lat- 
eral views are taken of the mother’s pelvis The longest 
diameter of the fetal skuU is measured m centimeters 
on the anteroposterior film and this amount is sub- 
tracted from the value of the longest transverse diam- 
eter of the inlet Similarly, on the lateral projection 
the ■value of the longest diameter of the fetal skull is 
subtracted from that of the anteroposterior diameter 
of the inlet, measured m the usual manner from the 
first sacral segment to the inner surface of the symphy- 
sis The differences obtamed from the two sets of 
measurements are added and then divided by 2 The 
foUowmg table is used to mterpret the factor obtamed 
after this division 

Plus 15 No disproportion 

Plus 1 0 Possible disporportion 

Plus 0 5 Probable disproportion 

Plus 0 0 Defimte disproportion 

Mmus 0 5 Almost absolute disproportion 

Mmus 1 0 Absolute disproportion 

The plus 1 0 through mmus 0 5 cases are borderline 
In this group, the ability of the head to mold, the 
character of the pains, the ease with which the cervix 
dilates, the degree of ossification of the skull, the angle 
of the inlet, the shape of the sacrum, other pelvic ab- 
normalities, and the status of the soft tissues in the 
birth canal wdl determine the method of dehvery The 
test of labor can be used before cesarean section is 
elected Where the measurement factor is minus 1 0, or 
beyond, section is always performed without the test of 
labor 

In a breech presentation, anteroposterior and postero- 
anterior projections of the abdomen are made The long 
diameter of the fetal head is obtained by averagmg the 
longest diameters on both films The longest transverse 
diameter of the mlet is likewise averaged from the two 
films The average figure obtamed from the fetal head 
is then subtracted from the inlet diameter The result- 
ant factor IS mterpreted according to the above table 
No roentgen aids are used m measuring the pelvic 
outlet, digital examination being relied upon for this 
information Lester M J Freedman, M D 

The Isometnc Method of X-Ray Pelvimetry as a 
Routine Procedure Charles iVI McLane Am T 
Obst 3. Gynec SO 495-500 November 1945 
For four years the author has used the isometric 
technic of x ray pelvimetry described by Steele and 
javert (Am J Obst & Gynec 43 600, 1942 Abst in 
Radiology 40 108, 1943) As a result, he believes it is 
of great value and that the method ’’gives as much m- 
formation about the pelvis and cephalopelvic relation- 
ships as any procedure yet described ” 

The method is simple and requires only two films. 
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from which the measurements are made A distorted 
centimeter scale is prepared and retamed for all sub- 
sequent examinations This scale consists of a senes of 
pictures of a centimeter ruler tal.ea at various distances 
from the x-ray table top The height of the ruler from 
the top of the table is noted beside each distorted pic- 
ture A photograph of such a scale is shown in the 
article 

Anteroposterior and lateral films arc made with the 
patient in the same position, i e , recumbent with three 
pillow s under the back to lessen the distorted view of the 
inlet A notched metal centimeter rule is placed verti- 
cally before the symphysis when the lateral exposure is 
made 

The usual routine measurements are then made, 
corrections being dctermuicd from the distorted cen- 
timeter scale The author clearly demonstrates the 
system of lines employed in making the measurements 
Stanlex H MAaiT, hi D 


has been the only common finding in the three cases 
but Its exact cause is unknown 

R S MacIntyee, hi D 
(University of Michigan) 

Thrombosis and Thrombophlebitis of the Rend 
Vems Benjamin S Abeshouse. Urol & Cutan, 
Rev 49 661-675, November 1945 
Renal thrombosis is relatively uncommon Up to the 
present 228 cases have been reported of this numbers 
are the author’s The majority of patients have beui 
children , 98 cases occurred before the age of one year 
In classifymg the various types of thrombosis, the 
author has modified Kepler's classification (J Urd, 
31 527, 1934) He recognizes four mam groups (1) 
primary (arismg m small capillaries and small or large 
veins), (2) secondary (due to extension from neigh 
boring veins or to emboh), (3) suppurative, (4) non 
suppurative 

The pathogenesis of renal thrombosis and thrombo- 


Congenital Absence of the Sacrum and Coccyx Com- 
pheating Pregnancy William Berman Am J Obst 
S. Gynec 50 447-450, October 1946 
A rare congemtal abiiormahty of the pelvis is re- 
ported, in a 20-year-old pnmipara who was first seen 
when she was sixteen weeks pregnant She gave a life- 
long history of urinary incontmence, but the remainder 
of the history was essentially negative 
The patient was of short stature, with a waddhng 
gait The vertebral column was straight and termi- 
nated at the junction of the last lumbar vertebra and the 
pelvic girdle X ray films made at term showed the 
pelvic inlet to be asymmetrical, not corresponding to 
any pure type of classification It was cylindrical m 
shape, with the greatest diameter runnmg antero- 
postenorly There was absence of the sacrum and 
coccyx After an unsuccessful trial of labor, a low ce- 
sarean section was performed, with the delivery of a 
living infant The child died shortly thereafter and 
autopsy revealed a congenital heart lesion and complete 
atelectasis of all lobes of the lung Radiograplis of the 
infant's spine showed no abnormalities 

A case of absence of the sacrum and coccyx, also with 
associated urinary mcontmence, w as reported by Price 
(Arch Surg 26 1043, 1933) 

Stani-ey H Macut, M D 

THE BLOOD VESSELS 

Arteriovenous Aneurysm of Great Cerebral Vem and 
Arteries of Circle of WilUs Formation by junebon of 
the Great Cerebral Vem and the Straight Sinus and by 
the Choroidal Arteries and Anomalous Branches of the 
Posterior Cerebral Arteries Bernard J Alpers and 
Francis M Forster Arch Neurol &. Psychiat 54 
181-185. September 1945 

The third case of arteriovenous aneurysm of the 
great cerebral vein (Galen) and the arteries of the circle 
of WiUis to be reported m the literature is presented, 
together with autopsy findmgs The lesion was localized 
bv findmg a crescentic nm of calcification on regular 
sLmU films Ventriculography showed mtemal hydro- 
cephalus, and operation ivas performed but the patient 
d!Ttwo days later An anatomical description m 
° “ »Tid drawings illustrate the abnormality en- 
at oSon and autopsy to good advantage 
“^e mter^^ hT^ocephalus observed in this paUent : 


phlebitis IS undetermined The primary type, ongmat 
mg in the venous system of the kidney, may follow an 
acute pyelonephritis, ileocolitis (m children), trauma, 
or surgery The secondary type may be due to an in 
llammatory or tumor embolus, retrograde thrombosis, 
or, rarely, compression by an extrarenal mass The 
pathologic changes are dependent on the anatomical 
location of the thrombus and the presence or absence of 
infection As a general rule, the mvolved portion of the 
kidney IS a dark red or chocolate color There may be 
subcapsular hemorrhages with wedge shaped destruc- 
tion of the renal parenchyma which is detennmed by 
venous occlusion 

Symptoms are variable. Chief among them are local 
lied pain m the kidney region, hematuna, albuminuria, 
oliguna or anuna, fever, leukocytosis, gastro-mtcstuial 
symptoms, collapse, and renal enlargement Amyloid 
disease and hpoid nephrosis are frequently associated 
with renal thrombosis In most cases, the diagnosis of 
thrombosis is made at operation or at autopsy In only 
3 of the 228 cases ivas a correct climcal diagnosis made 
Roentgenograms may show renal enlargement Retro- 
grade films (mtravenous pyelography is of httle value) 
lu early cases show irregular, incomplete filling of the 
renal jmlvis In a later stage, the renal pelvis may be 
blocked, but the dye can be forced mto it, producing 
an irregular shrunken outline, such as may be seen 
in tumors Irregularity and notching of the renal pelvis 
are due to a marked bullous edema and ore often nus 
mterpreted as renal papillomatosis Thrombosis of the 
renal veins must be differentiated from acute pyelone- 
phritis, renal tumor, pennephntic abscess, acute hemw 
rhagic nephritis, and thrombosis of the renal artery 
Prognosis is poor In the absence of operation, the 
mortality rate in infants is 95 per cent The operative 
mortality m a series of 23 cases was 34 5 per cent. The 
ideal treatment would seem to be removal of the 
thrombus from the renal vem but this has never been 
done except m the case of tumor thrombi As a prac 
tical substitute, nephrectomy is performed Preopera 
tive and postoperative care is extremely important, and 
It IS best to consult ivith the pediatrician and the clmi 
cian as to the best course to follow Femoral vem hga 
tiou IS recommended as a prophylactic measure against 
development of renal thrombi m cases of thrombophle 
hitis of deep veins of legs compheatmg pregnancy, dis 
eases of the female pelvic organs, and urological and 
gynecological surgery Maurtce D Sachs M D 
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SINUS TRACTS 

Roentgenologic Exploration of Sinus and Fistulous 
Tracts. Benjamin Copleman Am } Surg 70 197- 
!00. November 1915 

Seven cases are presented lUustratmg the roentgen 
;tudy of sinus and fistulous tracts Draining smuses 
ire too often treated by non-interference, when a de- 
ailed mvestigation might easily lead to the discovery of 


a remediable lesion None of the patients in the senes 
reported suffered any ill effects from the exammation 
Every wound m which healmg is not soon established 
should have the benefit of roentgen study 

The author does not discuss the technic m any detail, 
nor does he evaluate the different opaque media Lipio- 
dol was the only medium used in the presented cases 
The advantages of sodium iodide solution are not con- 
sidered Charles R Perryman, M D 


RADIOTHERAPY 


NEOPLASMS 

Results m the Treatment of Skin Cancer Leonard 
B Goldman New York State J hfed 45 2186-2189. 
Oct 15. 1945 

Almost 100 per cent 5-year cures were obtamed at the 
Queens General Hospital. (Jamaica, N Y ) m the treat- 
ment of 267 cases of skin carcinoma from 1936 to 1945 
The therapeutic measures included radon, radium and 
roentgen irradiation, electrocoagulation, and surgical 
excision 

The importance of administering a cancericidal dose 
of radiation at the first attempt at treatment is stressed 
The author prefers to give this dose at one sitting when 
possible, using the fractionated method only m large 
lesions Irradiation is the method of choice for lesions 
of the face since least scamng results 
Glass radon bulbs 5 mm m size, or glass radon seeds 
10 mm in length and varying in strength from 10 to 
200 me , are applied directly to precancerous lesions or 
small, superfia^ basal-cell caremomas for a total dose 
of 300 to 600 milhcune minutes The caustic beta rays 
are responsible for the lethal eflect obtained Gold 
radon seeds are used to good advantage in lesions I cm 
or less m diameter having an irregular surface They 
may be applied directly or planted interstitially In a 
flat lesion 1 cm square, 4 gold seeds of 1 me each are 
placed about the groivmg edge for approximately 300 
me lir or 2 3 me destroyed A lethal effect is obtained 
by implantation of one 2-mc gold seed into a lesion 0 5 
cm m diameter and of 3 seeds totaling 5 me into a 
lesion I 5 cm m diameter Radium in lead or platinum 
tubes may be placed in position mth adhesive tape for a 
total of 150 to 300 mg hr per square centimeter If 
the lesion is over 0 6 era m thickness, radium is used at 
a distance of 1 cm by means of a dental compound mold 
With this application and using 1-mm platinum filtra- 
tion, a minimum dose of 1,500 mg hr is delivered 
with an increase to 2,000 mg hr if the lesion shows 
marked infiltration or if there is adherence to bone or 
cartilage 

Roentgen therapy has an advantage over radium 
therapy \shcrc the Icsiou is located near sensitive areas 
such as the eyelids Adequate screening can be ob- 
tained with lead (oil 0 5 mm thick when low voltages 
are useul, whereas impractical thicknesses of lead are 
ne-eded for gamma ray protection Chaoul cont-ict 
therapy or l00-k\ unfiltcred radiation may be used on 
the small superficial lesions for a nnnimum of 4,000 r m 
one dose The bulky fonns of skin cancer arc best 
treated with roentgen ray (120 to 140 kv 2 to 4 mm 
alumiimm filtration), with a dose of at least 5,000 r, 
which may be fractionated 
111 the absence of x ray or radium, electrocoagulation 


may be elected to eradicate small lesions Destruction 
must be wide to be effective Electrocoagulation is also 
indicated m the treatment of recurrent lesions following 
irradiation 

Surgical excision is used prunanly m treating carcino- 
mas of the extremities, smee these tumors are notori- 
ously radioresistant The incidence of regional node 
mvolvement is relatively high and in selected cases 
regional block dissection is advised Irradiation of the 
dramage areas was found to be of dubious value If it 
is to be effective, a sharp epidennitis must be obtained 
The scalpel is also employed to remove a post-irradia- 
tion ulcer which fails to respond to conservative meas- 
ures Plastic repair should be delayed si\ months if 
doubt exists as to complete excision of the tumor 

Lester M J Freedman, M D 


Some New Facts Cemeexmag the Prognosis and 
Treatment of Carcinoma of Cervix by Radiation. Mal- 
colm Donaldson Proc Roy Soc Med 39 10-17, 
November 1945 

Donaldson deals first with the question of why car- 
cinomas of the cervix considered of similar stage as to 
advancement should show such different responses to 
radiation This, he points out. hinges for the most 
part on the histology of the tumor He calls attention 
to the fact that ‘ radiocurabihty" keeps pace quite well 
with the degree of differentiation of ceil structure the 
less differentiated growths are most apt to show recur- 
rence after treatment In the history of these tumors, 
the more differentiated have usually been of the slowest 
growth 

Prognosis should be based upon pre-irradiation biopsy 
Malenai should be taken from the gromtns edge of the 
tumor, that from the center may be ton necrotic to he of 
value [Italics are the abstractor’s ] Sections are 
taken at least twice dunng treatment for comparison, 
to determme if the original idea as to prognosis has been 
correct In view of his observations, the author has 
adopted the massive dose method, rather than frac- 
tionation, in the radium therapy of undifferentiated 
growths Histologic studies suggest definite improve- 
ment following this change m technic, but clinical re- 
sults arc not yet availabie 

Drs Xearj, Green, and Blomfield discuss Donald- 
son’s paper, taking up the matter of radium technic 
They point out that extensions in the broad ligament 
are relatively unaffected by intra-uterme appheators 
They estimate that around the cervix they delu er about 
8.000 r and at the lev el of the pehne wall about 4.000 r 
The rectum rccciv cs about 4,000 r 

The authors and discussants are to be commended 
for their frankness and honesty of approach and their 
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from which the measurements are made A distorted 
centimeter scale is prepared and retained for all sub- 
sequent examinations This scale consists of a series of 
pictures of a centimeter ruler taken at various distances 
from the x-ray table top The height of the ruler from 
the top of the table is noted beside each distorted pic- 
ture A photograph of such a scale is shown in the 
article 

Anteroposterior and lateral films are made with the 
patient m tlie same position, i e , recumbent with three 
pillows under the back to lessen the distorted view of the 
inlet A notched metal centimeter rule is placed verti- 
cally before the symphysis when the lateral exposure is 
made 

The usual routme measiucments arc then made, 
corrections being determined from the distorted cen- 
timeter scale The author clearly demonstrates the 
system of lines employed in making the measurements 
Stanlei H Macht, M D 


has been the only common finding m the three casts, 
but Its exact cause is unknown 

R. S MAclTTvaE, M.D 
(University of Michigan) 

Thrombosis and Thrombophlebitis of the Raul 
Vems Benjamin S Abeshouse Urol & Cntax 
Rev -49 661-676, November 1945 
Renal thrombosis IS relatively uncommon Up to tic 
present 228 cases have been reported of this number'’ 
are the author’s The majority of patients have bea 
children, 08 cases occurred before the age of one year 
In classifymg the iiinous types of thrombosis, tic 
author has modified Hepler’s classification (J Uni 
31 527, 1934) He recognizes four mam groups (1) 
pnmary (arising m small capillaries and small or large 
veins), (2) secondary (due to extension from nogi- 
bormg vems or to emboli), (3) suppurative, (4) mm- 
suppurative 

The pathogenesis of renal thrombosis and thrombo- 


Congemtal Absence of the Sacrum and Coccyx Com- 
phcating Pregnancy Wlham Berman Am J Obst 
&. Gynce SO 447— 150, October 1945 
A rare congenital abiiormahty of the pelvis is re- 
ported, m a 20-year-old primipara who ivas first seen 
when she uos sixteen weeks pregnant She gave a bfe- 
long history of urinary incontmence, but the remamder 
of the history was essentially negative 
The patient nas of short stature, with a waddling 
gait The vertebral column was straight and termi- 
nated at the junction of the last lumbar vertebra and the 
pelvic girdle X ray films made at term showed the 
pelvic miet to be asymmetrical, not correspondmg to 
any pure type of classification It was cylindrical m 
shape, with the greatest diameter running antero- 
posteriorly There was absence of the sacrum and 
coccyx After an unsuccessful trial of labor, a low ce- 
sarean section was performed, with the delivery of a 
living infant The chdd died shortly thereafter and 
autopsy revealed a congenital heart lesion and complete 
atelectasis of all lobes of the lung Radiographs of the 
infant’s spine showed no abnormalities 

A case of absence of the sacrum and coccyx, also with 
associated unnary incontinence, was reported by Pnee 
(Arch Surg 26 1043, 1933) 

Stanlbx H Macut, M D 


THE BLOOD VESSELS 


Arteriovenous Aneurysm of Great Cerebral Vein and 
Arteries of Circle of Wilbs. Formation by Junction of 
the Great Cerebral Vein and the Straight Smus and by 
the Choroidal Arteries and Anomalous Branches of the 
Posterior Cerebral Arteries Bernard J Alpers and 
Francis M Forster Arch Neurol &. Psychiat 54 


181-185, September 1946 

The third case of arteriovenous aneurysm of the 
great cerebral vein (Galen) and the arteries of the circle 
of WiUis to be reported in the bterature is presented, 
toeether with autopsy findmgs The lesion was localized 
Kv findmg a crescentic nm of calcificaUon on regular 
films Ventriculography showed internal hydro- 
chains and operation was performed, but the patient 
An anatomical description is 
lUustrate the ab^m^ty en- 
at oucration and autopsy to good advantage 
‘=°The“S^alVocephalus observed in this patient 


phlebitis IS undetermmed The pnmary type, ongrnat 
mg m the venous system of the kidney, may follow m 
acute pyelonephritis, ileocolitis (m children), tiauiiB. 
or surgery The secondary type may be due to an m 
llammatory or tumor embolus, retrograde thrombosis, 
or, rarely, compression by an extrarenal mass Tic 
pathologic changes are dependent on the anatomical 
location of the thrombus and the presence or absence of 
infection As a general rule, the mvolved portion of the 
kidney is a dark red or chocolate color There may be 
subcapsular hemorrhages 'nth ivedge-shsped destruc 
tion of the renal parenchyma which is determmed by 
venous occlusion 

Symptoms are variable Chief among them are local- 
ized pain in the kidney region, hematuria, albuminuna, 
oliguna or anuna, fever, leukocytosis, gastro-mtestinJ 
symptoms, collapse, and renal enlargement Amylom 
disease and lipoid nephrosis are frequently associated 
with renal thrombosis In most cases, the diagnosis oI 
thrombosis is made at operation or at autopsy In only 
3 of the 228 cases was a correct chmeal diagnosis made 

Roentgenograms maysho'vrenal enlargement. Retro- 
grade films (intravenous pyelography is of httle value) 
in early cases sho'v irregular, incomplete filUng of tw 
renal pelvis In a later stage, the renal pelvis may be 
blocked, but the dye can be forced mto it, produemg 
an irregular shrunken outhae, such as may be seen 
in tumors Irregularity and notchmg of the renal pelvis 
are due to a marked bullous edema and are often mis- 
mterpreted as renal papillomatosis Thrombosis of tie 
renal veins must be differentiated from acute pyelone- 
phntis, renal tumor, pennephntic abscess, acute hemor 
rhagic nephritis and thrombosis of the renal artery 

Prognosis is poor In the absence of operation, the 
mortality rate in infants is 95 per cent The operative 
mortality m a senes of 23 cases 'vas 34 5 per cent Th^ 
ideal treatment ivould seem to be removal of the 
thrombus from the renal vein but tine Jias never been 
done e-xcept m the case of tumor thrombi As a prac- 
tical substitute nephrectomy is performed Preopera 
tive and postoperative care is extremely important and 
It is best to consult with the pediatnaau and the cbm 
cian as to the best course to follow Femora] vem hga 
tion is recommended as a prophylactic measure against 
development of renal thrombi in coses of thrombopble 
bitis of deep vems of legs complicatmg pregnancy, dis 
eases of the female pelvic organs, and urological and 
gynecological surgery AIaurice D Sachs W D 
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generation may be seen, varying from hsrperchroniatic 
nuclei to a coalescence of epithelial cells with the forma- 
tion of an intra-acinar ceU mass or a pseudo-giant cell 
It IS important to differentiate these conditions from 
malignant growths of the thyroid m order to save the 
patient from the postoperative complications which 
may follow radical resection of the gl^d and regional 
lymph nodes Usually the mahgnant tumor is nodular, 
171 th an irregular surface, m contrast to the diffuse 
smooth enlargement m the conditions under discussion 
There is also frequent mvasion of adjacent tissues, with 
regional lymph node involvement This condition may 
be quite difficult to distmguish from a late hard struma 
fibrosa However, the diffuseness of the latter process, 
even if confined to one lobe, and its excessive hardness, 
serve to differentiate it from a malignant tumor 

Treatment should be aimed at relief of symptoms 
A positive diagnosis is essential Thus biopsy, irrespec- 
tive of the form of therapy, should be earned out as a 
prehmmary procedure if there is any question of the 
diagnosis at operation, or if treatment solely by x-ray is 
contemplated Roentgen irradiation alone, following 
biopsy, has given excellent results in struma lympho- 
matosa It may almost be used as a diagnostic test 
The response is rapid and the gland will shnnk mark- 
edly in size m two or three weeks Deep x-ray of ade- 
quate voltage IS sufficient, up to 1,200 to 1,500 r on each 
side of the neck in divided doses of 100 to 200 r Tune 
must be allowed to elapse between courses of radiation 
to allow for skm tolerance of the dose administered 
In one of the author’s cases there was permanent 
regression of the gland after 800 r to each side of the 
neck. In another there vras an excellent initial re ponse 
to the same dose, but recurrence after six weeks re- 
quired additional treatment, which was followed by a 
favorable result The effect of x-ray therapy on pseudo- 
giant-cell thyroiditis may be sufficient to warrant its 
use However, it is hard to evaluate, as this earlier, 
more acute form of thyroiditis often subsides spontane- 
ously and without operation X-ray therapy is meffec- 
tive for the late stages of fibrosis described under struma 
fibrosa 

Eleven case historiej are included A long list of 
references is appended Alfred 0 Miller, M D 

RADIATION EFFECTS 

Small Bowel Stricture FoUowmg Radiation Therapy 
for Caremoma of the Fundus Uteri Harry C Saltz- 
stem Surgery 18 550-560, November 1946 

Practically all the recorded cases of post-irradiation 
damage to the small intestine have followed treatment 
tor cervical cancer The author, however, found 3 
case reports of bowel damage following treatment for 
corpus carcinoma and here adds a fourth Although 
treatment was m part by radium, the damage appar- 
ently followed protracted courses of x ray therapy, 
since at operation there was widespread mvoUeraent of 
the entire small bowel and other abdominal organs 

The patient was a 49-year-old woman with adeno- 
carcinoma of the fundus and cardiac disease conlra- 
indieuting operation X ray therapy was given to the 
abdomen with dail> treatments for six weeks Six 
months later radium was inserted in the uterus for one 
week One month after this, another senes of deep 
X ri> treatmuits was guen, daily for five to six weeks 
Diarrhea started shortly tlicrcaftcr, followed by ab- 
doiiimal pam and cramping, weight los.s, and anorexia 


Supportive treatment led to improvement m the general 
condition, but after several months cramp-like ab- 
dommal pam recurred FoUowmg a sudden severe 
attack associated with vomitmg, the patient was hos- 
pitalued and treated with small bowel intubation 
X-ray exammation showed moderate dilatation of the 
small bowel loops, many of them fiUed with gas The 
banum passed slowly beyond the upper jejunum and 
at the end of six hours ivas stiU present m the upper 
small bowel A 24-hour film showed barium distnbuted 
throughout the mtestme There was some irregulanty 
of the small bowel pattern m the pelvis Some of the 
banum had apparently passed mto the large bowel and 
was seen m the region of the cecum The vray diag- 
nosis was incomplete small bowel obstruction, but it 
was uncertain whether this was due to x-ray damage or 
to metastatic deposits in the abdomen FoUowmg two 
similar attacks at intervals of several weeks, it was 
decided that the obstruction was probably due to 
adhesion", and operation was undertaken 

As the abdomen was entered, the fat seemed fibrous 
and thickened, the fascial layer wras not clearly defined, 
the muscle was a dark chocolate color The small m- 
testme was thm and pale and the blood vessels were not 
very promment The uterus was normal m size The 
lateri folds were adherent Posteriorly the sigmoid 
was adherent to the posterior surface of the uterus m 
the cul-de-sac, the adnexa were bound down low m the 
pelvis and were smaU and atrophic, the adhesions bemg 
quite dense Further exploration of the deep pelvis 
revealed a matting down of the adnexa postenor to the 
uterus 

Exploration of the small bowel showed a thickenmg 
of the tennmal ileum for about 12 inches At one point, 
10 inches from the cecum, there was a dense adhesion 
binding the small bowel to the anterior right ptntoneum 
far out toward the cecum The omentum m the region 
of the liver was densely adherent to he under surface 
of the liver and to the parietal peritoneum The whole 
picture ivas one of post-x-ray therapy damage, with 
exten ive changes m the small bowel, pelvic organs, 
omentum, and peritoneum The patient made a good 
recovery J E Whiteleathbr M D 


Possible Effectiveness of the L Case! Factor ("Folic 
Acid’ ) Concentrates on Refractory Anemia and Leuko- 
penia, with Particular Reference to Leukopenia Follow- 
ing Radiation Therapy C J Watson W H Sebrell, 
J L McKelvey, and F S Daft Am J M Sc 210 
463-470, October 1945 

The effectiveness of the L casei factor ( ‘folic acid") 
and Its concentrates m the treatment of leukopenia in 
rats receiving a deficient diet plus sulfonamides has been 
fully established It was decided to use the material m 
patients suffering from refractory or aplastic anemia, as 
well as in those m whom leukopenia alone, of various 
causes, ivas exhibited An arbitrary dose of 6 mg per 
day for six days was decided upon Half of the mate- 
rial was given m the forenoon and half in the late 
afternoon, usually in milk or tomato juice 

In so far as the refractory anemias were concerned. 
It was scarcelj hoped that the L casci factor concen- 
trates would achieve the beneficial effects observed 
experimentally, since there was no reason to believe 
that a dietary factor was operative in the human cases 
The only changes w hich might be construed as related 
to the administration of folic acid were in the group of 
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Willingness to dwell upon radiation failures in carcinoma 
of the cervix, an attitude too seldom encountered 
Percy J Delano, M D 


Treatment of Corcmoma of the Cervix by Interstitial 
Radium Needles at the Rhode Island Hospital Supple- 
mental Report George W Waterman and Ralph Di- 
Leone Am J Obst &Gynec.S0 482-488, November 
1946 

The purpose of this paper is to report the ten-year 
survival rates m 309 cases of cervical carcinoma seen 
between 1920 and 1933, and to add a new series of 198 
cases seen between 1934 and 1938 The total of 607 
cases IS then reviewed The cases were seen m the 
Gynecological Tumor Clmic of the Rhode Island Hos- 
pital, where treatment is by interstitial radiation with 
long platinum needles of low intensity (see Pitts and 
Waterman Surg , Gynec &. Obst 64 30, 1937 Abst 
in Radiology 28 616, 1937), with the addition of deep 
roentgen therapy m 1930 and thereafter 

The cases are classified into four clmicol stages The 
percentages for each stage are quoted for the old as well 
as for the new scries These totaled 3 9 per cent, 30 8 
per cent, 41 per cent, and 24 3 per cent for stages 1, 2, 
3, and 4, respectively It was noted that the madence 
of Stage 3 cases had mcreased whde that of Stage 4 
cases had appreciably decreased, indicaUng some effect 
of cancer education on the community, but the per- 
centages of earlier cases showed little change 

Of the 309 patients treated between 1926 and 1933, 
100 (35 7 pir cent) survived five years and 69 (24 5 
per cent) survived ten years Of the second group of 
198 cases, 21 were too advanced to be treated Of those 
treated, 36 7 per cent survived five years During the 
years 1936 to 1938 the results were improved by the 
addition of deep x ray therapy Among 127 cases 
treated in that period there were 44 9 per cent five-year 
survivals as compared to the previous 36 7 per cent 
survival rate In the total group of 507 cases there was 
a 36 per cent survival rate at the end of five years 
[The percentages given here are “relative," obtained 
by deductmg those cases too advanced for treatment, 
those m which treatment was refused, and those re- 
ceiving primary treatment elsewhere Absolute per- 
centages are also mcluded m the origmal paper ] 

Comphcations due to treatment included fistulas, 
trophic ulcerations and hemorrhage, ureteral stricture, 
and other urmary tract lesions There were altogether 
21 such injuries, or 11 8 per cent, m 177 cases treated m 
1934-38 In 24 cases, intestmal lesions (mcluding 
fistulas) developed 

The effect of age on five-year survivals ivas noted 
and, contrary to the usual belief, it was found that a 
definitely better prognosis existed for the younger age 
group m this series 

The authors emphasize the need for carefully wortjng 
out the distnbuUon and spacmg of the radium sources 
111 order to compute tissue dosage for the mdividual 
pauLt Stanley H Macht M D 


erme imbalance in which "the ophthalmic phenomtna 
overshadow the thyrotoxic, m which, mdeed, thyro- 
toxicosis may actually be absent " AttenUon 'is called 
to the paper here because of the bnef menUon of iiiadu 
tion m the discussion of therapy Irradutioa of the 
pitmtary, m order toreduceits thyrotropic activity, was 
tried m one case Rapid and impressive improvemoDt 
followed, but whether or not this was due to the treat 
meat is not certam Roentgen ray treatment to the 
retrobulbar portion of the orbits was also tried in a 
number of cases, with questionable benefit m a feir 
The rationale of this therapy is that the muscles are the 
seat of lymphocytic infiltration, which might be dis- 
pelled by roentgen-rays with consequent dmunution in 
bulk, and perhaps improvement m muscle tone. 


NON-NEOPLASTIC DISEASE 

Hyperophth^opa^c Grav^> Emeas^^ 

^^e%urr m“^rot- the' t^imi “hyperopht^o- 

paSc Graves- disease” to designate those cases of endo- 


Struma Lymphomatosa, Struma Fibrosa and Thy 
roiditls J A Schilling Surg , Gynec. & Obst 81 
533-650, November 1945 
There is generally some confusion m the vanems 
groups of non-specific chrome thyroiditis, » e , struma 
lymphomatosa (Hashimoto), struma fibrosa (Riedel), 
and the pseudo-giant-cell type, or struma granulo- 
matosa (De Quervam) It is the author's opinion that 
struma lymphomatosa is a defimte chnico-pathological 
entity of unknown etiology while struma fibrosa and 
Its pseudo-giant-cell variant are different manifestahons 
of the response of the thyroid to inflammation 
Struma lymphomatosa occurs between the ages of 
40 and 60 and is hmited almost exclusively to females. 
The predoramant complamt is usually a goiter inth 
vague pressure symptoms which has been present fora 
number of years There is usually a history of recent 
acceleration of symptoms The gland is diffusely en 
larged and firm to moderately hard to palpation It 
may be fixed to the trachea on swallowmg and is seldom 
tender The basal metabolic rate in the author’s cases 
was — 5 to — 25 per cent Microscopically there is a 
uniform degeneration of the acmi with a diffuse infiltra 
tion of lymphocytes throughout the gland, m all cellular 
planes and between the acmi There are numerous 
areas of lymph follicles with their characteristic gcr 
mmal centers composed of larger lymphocytes and reoc 
ulum cells wnth their rmtotic figures 
Struma fibrosa and its giant-cell variant occur be- 
tween the ages of 20 and 40, and predonunantly, though 
not exclusively, m females (60 to 80 per cent) The 
symptoms are largely due to pressure , m the giant-cell 
variant there may be stabbing shootmg pains m the 
shoulder, neck, and ear The duration of symptoms 
vanes from one to two years m the case of struma fibrosa 
and from one to twelve months m the case of the giant 
cell vanont In 30 per cent of the cases the mvolve 
meat is imilBLieral The consistency is one of extreme 
hardness and a malignant groivth is often suggested 
There are usually dense, firm adhesions to the surround 
mg soft tissues m struma fibrosa, while m the giant 
cell vanant this is usually not the case Microscopicallj 
struma fibrosa presents a stnkmg picture of hard, dense, 
hyalnuzed, straight, fibrous tissue, and little else at a 
casual glance. Epithelial elements, if they remam, are 
compressed, usually there is complete absence of acmar 
epithelium In the giant-cell vanety there is a marked 
Increase m fibrous tissue that is hard, coarse, and often 
hyalimzed, though to a lesser degree than m struma 
fibrosa There is an acute degenerative process m the 
acinar epithelium and often many stages of this de- 
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T hrough THEIR combined efforts, neuro- 
surgeons and roentgenologists have 
accomplished much, to place the diagnosis 
o{ expanding intracramal lesions upon an 
exact basis Pneumoencephalography, and 
particularly ventnculography, have been 
highly successful m the analysis of obscure 
situations The more recently developed 
procedure of intracranial angiography is 
another standard method of neurosurgical 
diagnosis To a certain extent angiography 
and ventnculography are interchangeable, 
more importantly, they supplement each 
other, each having its advantages and 
limitations In cases of brain tumor, an- 
giography has the following advantages 
1 It IS a safe procedure, even m the 
presence of high intracranial pressure, as it 
aT Olds traumatizing punctures of the dis- 
eased brain and does not matenally inter- 
fere witli intracranial hydrodynamics, the 
patients, therefore, face major surgical in- 
tcn’cation m better condition following 
angiography than after ventnculography 
This IS especially true of comatose sub- 
jects in whom, as a rule, roentgenographic 
contrast methods are indispensable for au 
accurate diagnosis In such cases ven- 
tnculography IS notonously dangerous and 
iiiav jeopardize the patient’s dwindling 
chances of surrual, whereas angiography 
may pro\ ide as much or e\ en more infor- 


mation at a far lesser nsk A total of 194 
angiographies, among which were 136 cases 
of expandmg mtracranial lesion, were per- 
formed m the Umversity Hospital without 
a single death attnbutable to the proce- 
dure Senous immediate comphcations, 
such as cerebral thrombosis or late radio- 
active damage due to the use of thorotrast, 
were not observed 

2 Angiography may give information 
both as to the location and the anatomic 
type of the suspected lesion The site of 
the lesion is revealed by localized displace- 
ment of cerebral blood vessels The angio- 
graphic picture IS most stnkmg if the tumor 
encroaches on large vessels, i e , if it is lo- 
cated not far from the surface of the brain 
Conversely, tumors buned deeply in the 
cerebral substance or withm the ventncular 
cavities are less clearly demonstrated The 
anatomic type of the lesion can be fre- 
quently recognized by a characteristic 
manner of vascular deformation and by a 
specific pathologic vascular pattern within 
the lesion itself Moreover, in cases wuth 
doubtful diagnosis, angiography not only 
rules out tumor (as does ventnculography), 
but may contnbute positive endence for a 
vascular lesion 

From the above considerations the fol- 
lowing indications for angiography have 
been eiolved 


‘ 1 rom Ihv Dn)jrtiin.iit of SurKtrj. Section of >.cttcosurger> , ani the DcDartment of i*.. 

sit> of Miclugau Mcilical School, \nn Vtbor, Mich Accepted for publteanon^riMLJ h ^ “wer- 
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leukopenias following roentgen therapy Here there 
was a consistent increase in the leukocytes following the 
administration of folic acid concentrates This increase 
occurred in spite of continued radiation therapy 
Where radium was used, this observation was not con- 
sidered valid , since radium alone will sometimes produce 
marked mcrcases in the leukocyte count 
Although the leukocyte increases have not been 
proved to be due to the administration of folic acid, the 
results justify further investigation 

Benjamin Copleman, M D 


Plastic Repair of Radiation Ulcers of the Sole. Paul 
W Greeley U S Nav M Bull 45 827-830. Novem 
ber 1945 

A simplified method of plastic repair of post madia 
tion ulcers developmg under the metatarsal heads 
(following excessive doses of x rays or radium m the 
treatment of plantar warts) is desenbed This opera 
tion, which includes disarticulation of the toe at the 
metatarsophalangeal joint, is hmited to those lesions 
near the bases of the small toes, the great toe should 
never be sacrificed 


EXPERIMENTAL STUDIES 


Quantity and Quahty of the Radlabons Scattered 
withm a Meditun Irradiated by High Voltage Radiation 
C W Wilson Brit J Radiol 18 344-355, November 
1945 

To interpret the dose of radiation m terms of energy 
absorbed, it is necessary to know the atomic charac- 
teristics of the absorbing media and the quantity and 
quality of scattered radiation as well as of the primary 
beam The determination of the quantity and quahty 
of the scattered radiations is very complex and at pres- 
ent IS at best au approximation Measurements of both 
quantity and quality were made under varying condi- 
tions and compared with calculated values 

Quantitative measurements yielded curves of the 
same type as did the calculated values, but of different 
degree The theoretical and experimental curves agree 
fairly well for small field areas, but for larger areas the 
experimental values arc considerably m excess This 
suggests that for small fields back-scatter arises chiefly 
from a single scattering process but that for large fields 
multiple scattenng occurs 

The difference between the calculated and measured 
values is much greater in water and paraffin wax than 
m sulfur, suggesting that in areas such as the knee, 
where there is a high percentage of denser material, the 
effective wave length of the total radiation may be 
shorter than in soft tissue 

Measurements of quaht> reinforce the observations 
on quantity of the back-scattered radiation The ef- 
fective wave length of scattered radiations is consider- 
ably greater than the calculated value for a single scat- 
ter The difference is so great that it is apparent that 
the wave lengths within a scattering medium are very 
different from the primary beam The scattered radia- 
tion was found to be softest at the surface of a water 


medium, becommg harder with depth up to a constant 
value at relatively great depths The larger the field 
size the longer is the wave length of the scattered radu 
tion SVDNEY J HAWT.EY, M D 

Biological Evaluation of 20 Milhon Volt Roentgen 
Rays I Acu'e Roentgen Death m Mice Henry 
Quastler and Robert iC Clark Am J Roentgenol 
54 723-727, December 1945 

Secondary electrons from high energy roentgen rays 
are much more penetratmg than those from conven 
tional roentgen rays Because of this, the depth dose 
from rays generated at high voltages increases to a 
maximum below the surface and from there on slowly 
decreases Thus for 20-miUion-volt roentgen rays at a 
target distance of 45 cm , the maximum depth dose 
occurs at a level of about 3 cm and amounts to about 
three times the surface dose At 10 cm it is about 225 
per cent of the surface dose The effects of high-energy 
radiation may also vary in other respects from conven- 
tional nuhation In order to detemune what, if any, 
these effects may be, biological experiments must be 
utilized The present paper deals with the comparative 
effects, on mice, of roentgen rays generated at 20 milbon 
volts and at 200,000 volts A phantom was devised so 
that the entire body of the animal would receive an 
approximately homogeneous dose It was found that 
the animals react similarly to both quahties of radiation 
They lose weight, show anorexia and diarrhea, become 
progressively cachectic and die, if the dose has been 
large enough Quantitative evaluation of effectiveness 
showed that 1 r of the higher energy radiation was 
equivalent to about 0 78 r of 200-kv rays Further 
investigations are m order to establish the significance 
of this conversion factor L W Paul M D 



RADIOLOGY 

A MONTHLY JOURNAL [DEVOTED TO CLINICAL RADIOLOGY AND ALLIED SCIENCES 
PUflUSHED ay THE RADIOLOStCAL SOOETy OF NORTH AMERICA 


Vol 47 


OaOBER 1946 


No 4 


Angiographic Diagnosis of Expanding Intracranial 

Lesions by Vascular Displacement 

CARL F LIST, M D , and FRED J HODGES, M D 
Ann Arbor, Mich 


T hrough their combined efforts, neuro- 
surgeons and roentgenologists have 
accomplished much to place the diagnosis 
of e\panding intracranial lesions upon an 
exact basis Pneumoencephalography, and 
particularly ventriculography, have been 
highly successful m the analysis of obscure 
situations The more recently developed 
procedure of intracranial angiography is 
another standard method of neurosurgical 
diagnosis To a certain extent angiography 
and ventriculography are interchangeable, 
more importantly, they supplement each 
other, each havmg its advantages and 
limitations In cases of brain tumor, an- 
giography has the following advantages 
1 It IS a safe procedure, even m the 
presence of high mtracramal pressure, as it 
aioids traumatizing punctures of the dis- 
eased bram and does not matenally inter- 
fere with mtracramal hydrodynamics, the 
patients, therefore, face major surgical m- 
tcrv'ention in better condition following 
angiographj than after ^ entnculography 
This IS especially true of comatose sub- 
jects in whom, as a rule, roentgenographic 
contrast metliods are indispensable for an 
accurate diagnosis In sucli cases ven- 
triculography IS notoriously dangerous and 
nia\ jeopardize the patient’s dwindling 
chances of surM\al, whereas angiography 
niaj provide as much or e\en more infor- 


mation at a far lesser risk A total of 194 
angiographies, among which were 136 cases 
of expandmg mtracramal lesion, were per- 
formed m the Umversity Hospital without 
a smgle death attnbutable to the proce- 
dure Senous immediate comphcations, 
such as cerebral thrombosis or late radio- 
active damage due to the use of thorotrast, 
were not observed 

2 Angiography may give information 
both as to the location and the anatomic 
type of the suspected lesion The site of 
the lesion is revealed by locahzed displace- 
ment of cerebral blood vessels The angio- 
graphic picture IS most stnkmg if the tumor 
encroaches on large vessels, i e , if it is lo- 
cated not far from the surface of the bram 
Conversely, tumors buned deeply m the 
cerebral substance or within the ventricular 
cavities are less clearly demonstrated The 
anatomic type of the lesion can be fre- 
quently recognized by a characteristic 
manner of vascular deformation and by a 
specific pathologic vascular pattern within 
the lesion itself Moreover, m cases with 
doubtful diagnosis, angiography not only 
imles out tumor (as does ventnculography), 
but may contnbute positive e\ndence for a 
vascular lesion 

From the above considerations the fol- 
lowing indications for angiography have 
been evoh ed 
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Figs Schciuatic draw mgs of normal arteriograms and venogram obtained by mjectioii of the internal carobd 

artery 

Figs 1 and 2 Artenograms in lateral and anteroposterior projections 

1 Internal carotid artery 2 Ophthalmic artery 3 Posterior communicating artery 4 Anterior 
choroidal artery 5 Anterior cerebral artery 0 Frontopolar artery 7 Callosomarginal artery S Pen 
callosal artery 9 Middle cerebral artery 10 Ascending frontopanetal artery 11 Postenor panetal 
artery 12 Angular artery 13 Posterior temporal artery 

Fig 3 \ enogram in lateral projection 

1 Superior sagittal sinus 2 Inferior sagittal sums 3 Transverse sinus 4 Straight sinus 5 Great 
cerebral vein of Galen 0 Internal cerebral vein 7 Basal vein of Rosenthal 8 Frontal ascending vein 
9 Rolandic vein of Trolard 10 Panetal ascending vein 11 Communicating temporal vein of Labbd 12 
Descending temporo-occipital vein 


1 In certain expanding lesions of the 
base of the brain and skidl 

2 In space-occupying lesions of the 
cerebral hemisphere which have been 
grossly localized, or at least laterahzed, by 
other diagnostic methods 

3 In the differential diagnosis of neo- 
plasm versus vascular lesion (especially 
aneurysm or vascular malformation) 

On the other hand, angiography is 


deSmtely mlenor to ventriculography 

1 In cases of mcreased intracramal 
pressnre without any locahzabon 

2 In tumors of the ventncular system, 
basilar gangha, midbram, and postenor 
fossa 

For the angiographic technic, the reader 
IS referred to an earher paper (l) 
be bnefly mentioned here that satisfactory 
diagnostic information is secured from a 
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stereoscopic set of artenograms and veno- 
grams m lateral projection and a single 
artenogram m anteropostenor projection 
(total of 5 films) Diagrammatic drawmgs 
of normal carotid artenograms m lateral 
and anteropostenor projections and of a 
venogram in lateral projection are pre- 
sented here to facilitate the understandmg 
of the pathologic pictures to follow (Figs 
1, 2, and 3) 

This study deals with the charactenstic 
displacement of cerebral vessels caused by 
space-occupymg lesions In a subsequent 
pubhcation the specific vascular pattern 
withm intracramal neoplasms will be dis- 
cussed The present report is based on 
angiographic exaimnation of 136 patients 
with expandmg mtracramal lesions* treated 
at the Umversity of Michigan Hospital 
from 1941 to 1946 The matenal will be 
grouped in the followmg manner 

1 General angiographic aspects of ex- 

pandmg mtracramal lesions 

2 Tumors of the basilar surface of the 

bram 

3 T umors of the temporal lobe 

4 T umors of the ocapital lobe 

5 Tumors of the frontal lobe 

() Tumors of the panetal lobe 

7 Tumors of the basal ganglia and 
thalamus 

1 GENER.VL ANGIOGRAPHIC ASPECTS OF 
EXPANDING INTRACRANIAL LESIONS 

Expanding mtracramal lesions produce 
either localized or generahzed enlargement 
of the brain \ olmne by (a) their own bulk or 
tlic presence of cysts and hemorrhages, (6) 
accompanying bram swelhng, (c) enlarge- 
ment of the 1 entncles These changes re- 
sult m tipical deformities of mtracramal 
blood \essels Nonnally the artenes of 
the bram take a remarkably tortuous 
course, frequentlj forming complete loops 
Any localized space-occupying process 
tends to displace the lessels away from the 
lesion Thus tlie artenes become sepa- 
rated from one anotlier, thinned, and 
slrctcheil, and they follow a straightened 

* ImonR tlii.iu IZa truL neoplasms 


course The cerebral vems, too, are dis- 
placed, but usually engorged In cases of 
brain tumor, visualization of cerebral vems 
frequently is better than in cases with nor- 
mal mtracramal pressure, because of ve- 
nous stasis and general slowmg of cerebral 
blood circulation Smee the cerebral vems 
have a vanable arrangement, their defor- 
mation and displacement are of only hraited 
diagnostic value 

The type of vascular displacement de- 
pends upon three variable factors, viz , the 
location, size, and pathologic type of the 
lesion In epicerebral expandmg lesions, 
such as epidural or subdural hematoma, 
the cortichl vessels are displaced and sepa- 
rated from the convexity of the skull by an 
mterposed area devoid of vessels This is 
characteristically demonstrated only on the 
anteropostenor film, which gives an “optic 
cross section" of the lesion (Fig 4) * In 
circumscnbed superficial tumors (e g , men- 
mgioma), an area of spread and displaced 
vessels is surrounded by a corona of 
crowded (but otherwise normal) blood ves- 
sels Here again the anteropostenor view 
may more graphically portray the extent 
of the lesion m depth than the lateral pro- 
jection (Figs 5 and 3S) If a tumor is 
diffusely infiltratmg, deeply located, and 
accompanied by considerable swelhng of 
the surroundmg bram, the vessels, es- 
peaaUy the artenes, are spread and 
stretched over a wide area (Fig 6) 

Any sizable enlargement of a cerebral 
hemisphere causes shiftmg of the midhne 
structures such as the antenor cerebral 
artery Normally, this vessel keeps m the 
midhne or transgresses it over short 
stretches only if it happens to possess 
great physiologic tortuousness The 
changed position of the antenor cerebral 
artery often is not quite so sensitive an 
indicator of an expandmg hemispheral 
process as is the raidlme shift of the ven- 
tncular system (Fig 7) Obvious dis- 
placement of the antenor cerebral artery 
per se does not reveal a specific locahza- 


Since satisfaclorj rcproduLtion of onginal ro(.nt- 
gcno^nia pro'vcd difficult, one of us (CFL) inad<_ 
line drawings b> careful uaemg of the films ’ 
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Figs -1-7 


Fig -1 
Fig 5 
of tumor 
Fig 0 
Fig 7 


Anteroposterior arteriogram 
Anteroposterior arteriogram 


of subdural hematoma 
of parietal menmgioma 


Arroii points to special arculation at attachment 




fossa 


I 


tion of the space-occupying lesion Smee 
the ngid fahe resists the pressure of an en- 
larged hemisphere, the upper medial edge 
of the hemisphere is less displaced than 
the lower and antenor p^ m the imdhne 
nlane which tend to shift underneath the 
’ This IS shown by a defimte notchmg 
oFthe antenor cerebr^ artery aroimd the 
lower edge of the fahx (Figs L and ^1) 

Ventncular enlargement cannot be 


recognized m angiograms with the 
precision as m ventnculograms, m ac , 
it can be diagnosed only by mdirect evi 
dence Internal hydrocephalus produces 
elevation and roundmg out of the author 
half of the antenor cerebral artery wttitoiif 
midlme shift (Figs S and 9) (2, 3) This 
IS explamed by the elevation of the corp^ 
callosum, the contour of which is marked 
by the pencallosal artery In extreme y 



\ 01.47 


Angiographic Diagnosis of Intracr-anial Lesions 


323 




Figs S and 9 Artenogratns of obstrucuse internal hydrocephalus, lateral projection and simultaneous bi- 
lateral arteriogram in anteroposterior projecuon 


drocephalus, also, the artenes of the con- 
vexit}’- appear to be stretched, mith the 
sylvian vessels taking a straight diagonal 
course Other less rehable signs for severe 
hydrocephalus are, according to Egas 
^lomz (4), elevation of the infenor sagittal 
sinus, elongation of the straight smus, de- 
pression of the internal cerebral vein and 
of the great vein of Galen 

2 TOIORS OF THE BASILAR SURF.ACE OF 
THE BRAIN 

E\en small tumors at the base of the 
bram can be diagnosed, as a rule, by dim- 
cal signs and simple roentgenography of 
the skuU The mam reason for resortmg 
to angiography m these cases is the neces- 
sity of differentiation from aneurysms 
ongmatmg from the carotid, basilar, or 
vertebral artenes or from the circle of 
W dhs Furthermore, the relationship of the 
tumor to the large artenes of the base can 
be well demonstrated fa}' angiography, a 
significant aid m determining the opera- 
bihty of the lesion Since many basal 
tumors attam only moderate size, they 
displace the adjacent larger artenes with- 
out changmg the configuration of mtra- 
cerebral vessels 

(a) Extradural tumors arismg from the 
sphenoid bone (sarcoma), the sphenoidal 
sinus (caranoma, mucocele), or from the 
depth of the sella turcica (pitmtaiy ade- 


noma) elevate the evtradural (subclmoid, 
parasellar, mtracavemous) portion of the 
mtemal carotid arter}' and displace it 
laterally (Fig 10) , they may compress the 
vessel considerably and thereby prevent a 
proper fillmg of mtracerebral vessels (3) 

(b) Parasellar tumors, often meningi- 
omas, open up the first cur\*e of the carotid 
siphon by flattening and depressmg the e-v- 
tradural portion of the carotid artery and 
by vertical elevation (antero-medial dis- 
placement) of the supraclmoid segment of 
the carotid Thus, the mtradural supra- 
chnoid portion of the carotid appears un- 
usually erect and elongated (Figs 12 and 
13) The angiographic aspect of large 
parasellar tumors which extend far to the 
floor of the middle fossa will be descnbed 
below (see Tumors of the Temporal Lobe) 

(c) Suprasellar tumors (menmgioma, 
adenoma of the pitmtary, cramopharyn- 
gioma) likewise devate the supradmoid 
portion of the carotid but, m contrast to 
parasellar tumors, tend to displace the ves- 
sel laterally and do not significantly widen 
the first cur\-e of the carotid siphon In 
addition, these lesions charactensticaUy 
displace the first segment of the anterior 
cerebral arteiw' upwards and shghtly later- 
ally As a result, the begmnmg of the an- 
tenor cerebral arteri' forms a downward 
concave arch above the lesion (Figs 14 and 
15) Far advanced pitmtary adenomas 
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Fig 4 
Fig 5 
of tumor 

Fig 6 

Fig 7 
fossa 


Figs 4-7 

^teropostenor arteriogram of subdural hematoma 
11 teropostenor arteriogram of parietal memngioma Arrow » 
f ^ ® '•°®PWual circulation at attachmeat 

of diffuse astrocytoma of frontal and panetn I ir,h 
Simultaneous artenogram and ventriculogram m anteropos^enor ° 

P ojection meningioitia of the middle 


tion of the space-occupying lesion Since 
the ngid falx resists the pressure of an en- 
larged hemisphere, the upper medial edge 
of the hemisphere is less displaced than 
the lower and antenor parts m the midhne 
plane, which tend to shift underneath the 
falx This is shown by a defimte notchmg 
of the antenor cerebral artery around the 
lower edge of the falx (Figs 4 and 21) 

Ventncular enlargement cannot be 


angiograms with the same 
ft hp H “ ^“^^‘^^ograms, m fact, 
dence ^vi- 

elevation and rSin^^ S 

nudline shift (Figs 8 and 9) (2 31 Thic 
IS explamed by the elevation of 'the coSfs 
^osum, the contour of which is mXd 
by the pencaUosal artery In extreme hy- 
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Figs 3 and 9 Arteriograms of obstructive mtemal hydrocephalus, lateral projection and sunultaneous bi- 
lateral artenogram m anteroposterior projection 


drocephalus, also, the arteines of the con- 
vexity appear to be stretched, with the 
sylvian vessels taking a straight diagonal 
course Other less reliable signs for severe 
hydrocephalus are, according to Egas 
Moniz (-1), elevation of the infenor sagittal 
sums, elongation of the straight sinus, de- 
pression of the internal cerebral vein and 
of the great vein of Galen 

2 TUMORS OF THE BASILAR SURFACE OF 
THE BRAIN 

Even small tumors at the base of the 
bram can be diagnosed, as a rule, by clini- 
cal signs and simple roentgenography of 
the skuU The mam reason for resorting 
to angiography m these cases is the neces- 
sity of differentiation from aneurysms 
ongmatmg from the carotid, basilar, or 
vertebral artenes or from the circle of 
Wilhs F urthermore, the relationship of the 
tumor to the large artenes of the base can 
be well demonstrated by angiography, a 
sigmficant aid in determining the opera- 
bihty of the lesion Smce many basal 
tumors attain only moderate size, they 
displace the adjacent larger artenes with- 
out changmg the configuration of mtra- 
cerebral vessels 

(a) Extradural tiumrs ansmg from the 
sphenoid bone (sarcoma), the sphenoidal 
sinus (carcmoma, mucocele), or from the 
depth of the sella turcica (pituitary ade- 


noma) elevate the extradural (subchnoid, 
parasellar, mtracavemous) portion of the 
internal carotid artery and displace it 
laterally (Fig 10) , they may compress the 
vessel considerably and thereby prevent a 
proper filhng of mtracerebral vessels (3) 

(b) Parasellar tumors, often meningi- 
omas, open up the first curve of the carotid 
siphon by flattenmg and depressmg the ex- 
tradural portion of the carotid artery and 
by vertical elevation (antero-medial dis- 
placement) of the supraclmoid segment of 
the carotid Thus, the mtradural supra- 
chnoid portion of the carotid appears un- 
usually erect and elongated (Figs 12 and 
13) The angiographic aspect of large 
parasellar tumors winch extend far to the 
floor of the middle fossa wiU be descnbed 
below (see Tumors of the Temporal Lobe) 
if) Suprasellar tumors (meningioma, 
adenoma of the pitmtary, craniopharyn- 
gioma) hkewise elevate the suprachnoid 
porbon of the carobd but, in contrast to 
parasellar tumors, tend to displace the ves- 
sel laterally and do not sigmficantly widen 
the first curve of the carobd siphon In 
addition, these lesions charactensbcally 
displace the first segment of the antenor 
cerebral artery upwards and shghtly later- 
ally As a result, the begmmng of the an- 
tenor cerebral artery forms a downward 
concave arch above the lesion (Figs 14 and 
15) Far advanced pituitary adenomas 
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Figs lO-Io Basilar tumors 


in lateral artenogram of mucocele of sphenoid sinus with extradural parasellar extension 
Fig 11 Lateral arteriogram of pitmtary tumor inth extradural and mtradural parasellar and suprasellar 

and 13 Arteriograms of parasellar tumor with special vascular pattern lateral and anteropostenox 

and 15 Arteriograms of suprasellar tumor, lateral and anteroposterior projections 


With extradural, parasellar, and suprasellar 
extension may show a combmation of 
angiographic signs of the three groups de- 

the petrous apex and of the 


retrosellar region may grow both into the 
nuddle and posterior fossa If the lesion is 
extradural, e g , a. chordoma, the carotid is 
compressed and elevated m its extradural 
retrosellar course (Fig 16) If the tumor is 
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Figs 16 and 17. Basilar tumors 

Fig 16 Lateral artenogram of chordoma of petrous apes with extradural retrosellar ^tension 

Fig 17 Vertebral arteriogram m basilar projection Psammoma at anterior nm of foramen magnum 


intradural (meningioma, epidermoid), the 
angiographic signs are those of a parasellar 
or basal temporal lobe lesion (see below) 

(e) It has been stated above that m tu- 
mors of the posterior fossa ventnculography 
IS the method of choice In extramedullary 
lesions of the 9th, 10th, 11th, and 12th nerves, 
(syndromes of AveUis, Schmidt, Jackson, 
and T apia) , however, vertebral angiography 
has some value First, this method may 
reveal an aneurysm of the vertebral artery , 
second, neoplasms m this position are diffi- 
cult to demonstrate by ventnculography 
Vertebral artenograms should be made 
both m lateral and basilar projections, 
smce the latter view best brmgs out the 
displacement of the vertebral and basilar 
artenes (Fig 17) 

3 TUMORS OF THE TEMPORAL LOBE (2) 

The angiographic picture of temporal 
lobe tumor is so striking that the diagnosis 
can be made even by one mexpenenced m 
tlie interpretation of angiograms More- 
over, excellent films, nch in contrast and de- 
tail, are easily ob tamed m these cases 

Elevabon of the sylvian vessels is the 
pathognomonic sign for temporal lobe 
tumor In the lateral view, the artenes 


of the middle cerebral group are displaced 
upwards, m the anteropostenor projec- 
bon, they appear also shifted medially, 
away from the bony contour of the temporo- 
sphenoidal convexity Thus, the distance 
between the antenor and middle cerebral 
artenes is reduced m both the sagittal and 
frontal plane The antenor cerebral artery 
is displaced across the midlme without los- 
mg its normal tortuousness and without de- 
formabon of its frontopolar branch For 
descnpbve purposes, the temporal lobe 
tumors will be considered under two head- 
mgs tumors of the antenor part and tu- 
mors of the postenor part 

Antenor Temporal Lobe Tumors This 
group comprises memngiomas of the middle 
fossa ansmg from the lesser wmg of the 
sphenoid and ghomas of the temporal pole 
extendmg to the hippocampal uncus 

Memngiomas at the mner part of the 
sphenoidal wmg and antenor clmoid proc- 
ess behave like large parasellar tumors and 
show the corresponding angiographic signs 
(see above) In addibon, they elevate the 
begmmng of the nuddle cerebral artery 
Memngiomas of the external two-thirds of 
the sphenoidal wmg encroach upon the 
anterobasal part of the temporal lobe and 
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. ,0 03 Tumors of the apteraor part of the temporal lobe 

l!lam of large meumgioma of lesser sphenoidal wmg Arrow pomts to site o caro 

compri^ion arteriogram of temporal gh^l^^ma projections 

32) and lateral venogram (Fig 23) 

Fitrs 22 and 23 Sarco 

tlie Tjostero- open or even flattened to 180 degrees, with 
Icn to a variable degree, on the p suprachnoid segment of the carotid and 

^ ’ rm ft of the frontal lobe ^Vinw the middle cerebral artery takmg a straight 

inferior part of “ , ^esn ^es ^ Occasionally 

artenograms IPig ' ^ 5,p,i„n widely verrica. 

the first curve of tue cat 
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Figs 24 and 25 Artenograras of postenor temporal glioblastoma ivith special vascular pattern, 
lateral and anferopostenor projections 

Fig 26 Lateral artenogram of ocapital glioma 


there may be compression or even partial 
occlusion of these vessels by adjacent neo- 
plasm (Fig 18) The middle cerebral 
group then makes a rectangular turn, 
contmumg horizontally m a plateau-like 
fashion, the tennmal branches, however, 
resume their normal diagonal course On 
the anteroposterior projection (Fig 7), the 
elongated supraclmoid portion of the m- 
temal carotid appears displaced medially, 
the bifurcation mto the anterior and middle 
cerebral artenes forms a characteristic “V ” 
On venograms, the superfiaal sylvian v ein 
and the antenor segment of the anasto- 
motic vem of Labb6 may be sharply 
elevated Ghomas of the antenor part of 
the temporal lobe exhibit a similar picture 
(Figs 20 and 22), although the stretching 
of the carotid and middle cerebral artgry is 
not as extreme and the backivard turn of 
the sylvian group is more gradual and 
rounded Small superficial vessels, the an- 
tenor temporal artery or forward branches 


of the postenor temporal artery, may be 
stretched over the convexity of the lobe 
(Fig 20) If the tumor mvades the hippo- 
campal region, the antenor choroidal ar- 
tery, a fairly constant direct branch of the 
mtemal carotid, is considerably stretched 
and displaced medially and upwards (Fig 
19) In anteropostenor artenograms, again 
the typical V-shaped angle between the 
antenor and middle cerebral artenes may 
be observed (Fig 21) On venograms, the 
engorged vem of Labbe is elevated in a wide 
semicircle and may project above the level 
of the vem of Galen, instead of below, as 
normally (Fig 23) 

Postenor Temporal Lobe Tumors Pos- 
tenor temporal lobe tumors, most of which 
are ghomas, do not deform the carotid 
siphon and the first segment of the middle 
cerebral artery, but they markedly elevate 
the branches of the sylvian group On 
lateral artenograms (Fig 24) the entire 
sylvian group forms an arc whose upward 
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convexity may he almost at the level of the 
pencallosal artery Tumors situated close 
to the lateral surface of the lobe produce 
stretching and separation of the angular 
and postenor temporal arteries and their 
branches In the anteropostenor projec- 
tion, the position of the carotid remains un- 
changed and the bifurcation into the an- 
terior and middle cerebral artenes has the 
configuration of a rectangular compressed 
“U” (Fig 25) 

4 TUMORS OF THE OCCIPITAL LOBE 

Tumorsof the occipital lobe and adjoming 
postenor infenor part of tlie temporal lobe 
show less charactenstic angiographic signs, 
because these regions receive most of their 
supply of blood from the vertebral system 
through the postenor cerebral artery, and 
that vessel is only occasionally demon- 
strated by carotid injection 

In lateral artenograms, moderate eleva- 
tion and forward crowding of the angular 
and postenor temporal artenes may be 
seen (Fig 2(i) The terminal branches of 
these vessels are definitely spread and dis- 
tended, as are the arbonzations of the 
postenor cerebral artery, provided that 
vessel is filled More antenorly, the com- 
pressed artenes of the sylvian group ex- 
hibit a tendency to coil together On the 
anteropostenor projection, the imdhne 
shift of the antenor cerebral artery is shght 
or even absent The vein of Labbe may be 
shifted downward and antenorly 

5 TUMORS OF THE FRONTAL LOBE (2, 5) 

Space-occupymg lesions of the frontal 
lobe deform to a vanable degree the supra- 
chnoid segment of the mtemal carotid ar- 
tery, the antenor two-thirds of the antenor 
cerebral artery and its branches, and the be- 
ginmng of the middle cerebral artery with 
its frontal ascendmg (rolandic) branches 
The most charactenstic sign of all um- 
lateral frontal tumors is the considerable 
displacement and localized stretchmg of 
the antenor cerebral artery to the opposite 
side As a rule, this midlme shift is more 
marked m frontal neoplasms than m hemi- 
spheral tumors of any other location 


For the purpose of angiographic descnp 
tion, the expanding lesions of the frontal 
lobe ivill be divided into the foUomng 
groups (a) subfrontal (basofrontal) tu 
mors, (b) prefrontal (polar frontal) tumors, 
(c) premotor (postenor supenor frontal) 
tumors , (d) frontotemporal (postenor m 
fenor frontal) tumors 

(a) Subfrontal Tumors Representafave 
of the subfrontal group are the memngio 
mas of the olfactory groove These usually 
large neoplasms anse from the floor of the 
antenor fossa and compress the orbital 
surface of the frontal lobe and suprasellar 
region , they show' more often bilateral than 
unilateral development On artenograms 
taken m lateral projection, the suprasellar 
and subcallosal segments of the antenor 
cerebral artery are displaced upwards and 
postenorly, fonmng an antenorly concave 
arc around the lesion (Fig 27) In large 
tumors, the suprachnoid portion of the 
carotid and the precallosal knee of the an- 
tenor cerebral artery may be pushed back- 
wards Unilateral olfactory groove menin- 
giomas displace mainly the subcallosal 
portion of the antenor cerebral artery to 
the opposite side (Fig 28) 

{b) Prefrontal Tumors This group com- 
pnses mainly astrocytomas and meningio- 
mas (ansmg from the antenor portion of 
the faLx and supenor longitudmal smus) 
On lateral artenograms (Figs 29 and 31), 
the carotid siphon and the begmnmg of the 
sylvian vessels are shghtly pushed back- 
wards and downwards The antenor cere- 
bral artery is displaced backwards so that 
the curve of the vessel around the knee of 
the corpus callosum is blunted without los- 
mg its forward convexity The smaller 
forward branches of the antenor cerebral 
artery appear distended and spread apart 
Much more impressive changes are ob- 
served m anteropostenor projection (Fig 
30) There is major displacement of the 
antenor cerebral artery across the imdhne 
underneath the free edge of the fabc and, 
m contrast to most other hemispheral tu- 
mors, the distance between the antenor 
and imddle cerebral artenes is greatly m- 
creased The subcallosal and precallosal 
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Figs 27-32. Frontal lobe tumors 

Figs 27 and 28 Artenograms of sarcomatous olfactory groove memngioma, lateral and antero- 
postenor projection 

Figs 29 and 30 Artenograms of parasagittal menmgioma of the prefrontal and premotor regions, 
lateral and autcropostenor projections Note special circulation of tumor 

Fig 31 Laterid artenogram of astrocytoma of prefrontal lobe Note famt special circulation 
Fig 32 Lateral artenogram of parasagittal premotor glioma 


portions of the antenor cerebral artery the carotid bifurcation, anterior and middle 
fonn a smooth round bulge and, due to cerebral arteries resembles an open “O” 
stretching, the extended frontopolar branch (c) Premotor Tumors Astroc)d;omas, 
leaves die main vessel without undulations ohgodendroghomas, and memngiomas are 
Diagrammatically, the figure outhned by commonly encountered m this location 
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convexity may lie almost at tlie level of the For the purpose of angiographic descnp 
pericallosal artery Tumors situated close tion, the expanding lesions of the frontal 
to the lateral surface of the lobe produce lobe will be divided mto the following 
stretching and separabon of bie angular groups (a) subfrontal (basofrontal) tu 
and postenor temporal artenes and then- mors, (6) prefrontal (polar frontal) tumors, 
branches In the anteroposterior projec- (c) premotor (postenor superior frontal) 
tion, the posibon of the carotid remains un- tumors, {d) frontotemporal (postenor in 
changed and the bifurcabon mto the an- fenor frontal) tumors 
tenor and middle cerebral artenes has the (a) Subfrontal Tumors Representatne 
configuration of a rectangular compressed of the subfrontal group are the memngio- 
“U” (Fig 25) mas of the olfactory groove These usuallv 

. large neoplasms anse from the floor of the 

4 TUMORS OF THE occiPrr.vLLOBD ^he orbital 

Tumorsof the occipital lobe and adjoimng surface of the frontal lobe and suprasellar 
postenor infenor part of bie temporal lobe region, they show more often bilateral than 
show less charactenstic angiographic signs, unilateral development On artenograms 
because these regions receive most of their taken m lateral projecbon, the suprasellar 
supply of blood from the vertebral system and subcallosal segments of the antenor 
through the postenor cerebral artery, and cerebral artery are displaced upwards and 
that vessel is only occasionally demon- postenorly, for min g an antenorly concave 
strated by carotid mjection arc around the lesion (Fig 27) In large 

In lateral artenograms, moderate eleva- tumors, the supraclmoid portion of the 
tion and fonvard crowding of the angular carobd and the precaUosal knee of the an- 
and postenor temporal artenes may be tenor cerebral artery may be pushed back- 
seen (Fig 20) The terminal branches of wards Umlateral olfactory groove menin- 
these vessels are definitely spread and dis- giomas displace mainly the subcallosal 
tended, as are the arbonzabons of the porbon of the antenor cerebral artery to 
postenor cerebral artery, provided that the opposite side (Fig 28) 
vessel is filled More antenorly, the com- (b) Prefrontal Tumors This group com- 
pressed artenes of the sylvian group ex- pnses mainly asbocytomas and meningio- 
hibit a tendency to coil together On the mas (ansmg from the antenor porbon of 
anteropostenor projecbon, the rmdlme the falx and supenor longitudmal smus) 
shift of the antenor cerebral artery is shght On lateral artenograms (Figs 29 and 31), 
or even absent The vem of Labbd may be the carobd siphon and the begmnmg of the 
shifted downward and antenorly sylvian vessels are shghtly pushed back- 


5 TUMORS OF THE FRONTAL LOBE (2, 5) 

Space-occupjnng lesions of the frontal 
lobe deform to a vanable degree the supra- 
chnoid segment of the mtemal carobd ar- 
tery, the antenor two-thirds of the antenor 
cereliral artery and its branches, and the be- 
ginnmg of the tmddle cerebral artery with 
its frontal ascendmg (rolandic) branches 
The most charactensbc sign of all uni- 
lateral frontal tivnors is the considerable 
displacement and locahzed sbetchmg of 
the antenor cerebral artery to the opposite 
side As a rule, this midlme shift is more 
marked m frontal neoplasms thm m hemi- 
spheral tumors of any other locabon 


Wards and downwards The antenor cere- 
bral artery is displaced backwards so that 
the curve of the vessel around the knee of 
the corpus callosum is blunted without los- 
mg its forward convexity The smaller 
fonvard branches of the antenor cerebral 
artery appear distended and spread apart 
Much more impressive changes are ob- 
served m anteropostenor projecbon (Fig 
30) There is major displacement of the 
antenor cerebral artery across the tmdhne 
underneath the free edge of the falx and, 
m conbast to most other hemispheral tu- 
mors, the distance between the antenor 
and nuddle cerebral artenes is greatly m- 
creased The subcallosal and precaUosal 
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Figs 37-41 Panetal lobe tumors 

Figs 37 and 38 Arteriograms of parasagittal meningioma of the anterior panetal region, lateral and 
anteropostenor projections 

Figs 39 and 40 Artcnograms of postenorsnpenor panetal gUoblastomainth special vascular pat- 
tern, lateral and anteropostenor projections 

Fig 41 Lateral artenogram of infenor panetal ghoblastoma 

and diffuse astrocytomas In the lateral ascendmg frontoparietal artery is markedly 
projection (Figs 33 and 35), the supra- stretched, and its two widely separated 
chnoid portion of the carotid forms with termmal branches form a triangular pat- 
tlie middle cerebral artery a straight, di- tern Due to the stretching of the sylvian 
agonaUy ascendmg hne The syhian vessels, the ongm of the antenor cerebral 
group contmues in the same direction, or is artery is projected clear from superimposed 
as often a little elevated as depressed The vascular shadows The pencaUosal curve 
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Figs 33-30 Trontal lobe tumors 

Figs 33 and 34 Artenograms of deep postenor and infenor frontal glioblastoma, lateral and 

cmd'^ 36 ^°'''Slc^Sionia of lesser wing of sphenoid eitending under frontal lobe and begm- 
niifg'of sjl^ Lure,^<Sil ortenogrum (Fig 35) and lateral venogram (Fig 36) Note special 


iiiiig of sylvian f 
vascular pattern 


The carotid siphon, as seen in the lateral 
projection (Fig 6) is compressed, some- 
times fonmng an apparent sharp angle 


anteriorly Instead of followmg a nor- 
mal diagonally ascending direction, tte 
uutial portion of the sylvian group is de- 
pressed, takmg a honzontal or even down- 
ward convex course It is important to 
observe the configuration of the ascentog 
frontoparietal artery This v^el winch 
has roughly the shape of the Greek letter 
U), IS difficult to trace m the normal 

CJc^^ard and 

- - - 


pressed m its supracallosal segment and 
the callosomargmal branches separated if 
the lesion is in parasagittal location, but 
the polar vessels show httle or no spreading 
The angiographic picture revealed by th^ 
anteroposterior projection is sinnlar to that 
of prefrontal tumors, with the exception 
that the prmcipal tmdlme shift occurs a 
httle higher, at the knee of the antenor 
cerebral artery, which is projected just 
below the edge of the fahs 

(d) Frontotemporal Tumors In this sub- 
division one observes menmgiomas of the 
lesser sphenoidal wmg growmg underneath 
the frontal lobe mto the be ginnin g of the 
sylvian fissure, ghoblastomas of the pos- 
tenor infenor frontal and opercular regions, 
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tomas, depress considerably the sylvian 
vessels but displace httle or not at aU the 
antenor cerebral artery in the vertical 
plane In the lateral projection, the syl- 
vian group appear compressed and take an 
unusual horizontal or downward convex 
course instead of the normal diagonal fan- 
hke arrangement (Fig 41) The terminal 
branches (antenor and postenor panetal 
and angular artenes) leave the sylvian 
group almost at nght angles and ascend 
vertically, bemg widely separated from 
each other On venograms, some separa- 
tion of the supenor cerebral veins may be 
noted, and the vem of Labb6 may be dis- 
placed downwards 

7 TUMORS OF THE BASAL GANGLIA AND 
THALAMUS 

It IS sometimes difficult to differentiate 
clini cally tumors of the panetal or paneto- 
temporal regions from those of the basal 
gangha and thalamus These latter deep 
lesions are imquestionably best demon- 
strated by ventnculography, yet a pre- 
sumptive diagnosis of tumor of the basal 
gangha or thalamus can be made by angi- 
ography when the foUowmg findmgs are 
present 

There is evidence of moderate hydro- 
cephalus (see page 322), with the antenor 
cerebral artery remaimng m its normal mid- 
hne position (Fig 44) In certain lesions 
of the basal gangha, however, this vessel 
descnbes an imusual forward and upward 
bulge similar to that observed m postenor 
mfenor frontal tumors (Fig 42) If the small 
artenes of the antenor perforate space 
(lenticulostnate and lenticulo-optic ves- 
sels) are visible m the anteropostenor film, 
they appear stretched and displaced later- 
ally (Fig 44) The antenor choroidal 
artery may be seen displaced downwards 


and postenorly, descnbmg a semicircle 
around the optic tract and pulvmar (Fig 
43) This IS almost a pathognomomc sign 
for thalamic neoplasm, but unfortunately 
the choroidal vessel is not always visible 
According to Egas Momz (4), the mtemal 
cerebral vem and great vem of Galen may 
be elevated m thalamic tumors , however, 
we have usually found these vems m normal 
position 


SUMMARY 

The displacement of mtracramal blood 
vessels was studied m 136 cases of space- 
occupymg mtracramal lesions by means of 
carotid (or vertebral) angiography 

The method, which has proved to be re- 
hable and safe, is mdicated m certam ex- 
pandmg lesions of the base of the bram and 
skuh, and of the cerebral henuspheres, and 
IS of special value for the differentiation of 
neoplasms and vascular processes 
The general angiographic changes en- 
countered m expandmg mtracramal lesions 
and mtemal hydrocephalus are discussed 
A detailed descnption of the vascular de- 
formities IS given m lesions of the base of 
the bram and skull, various parts of the 
hemispheres, basal gangha, and thalamus 

626 Medical Arts Bldg 
Grand Rapids 2, Micbu 
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Figs 42-W Tumors of the basal gaugha and thalamus 


Fig 43 Lateral artenogram of C} Stic ghoma of basal gangha and thalamus 

Figs 43 and 44 Artenograms of glioblastoma of tbal^us, lateral and an teropostenor projections 
Arrovra point to the displaced anterior choroidal artery 


of the antenor cerebral artery is elevated 
and widened (s imilar to the picture seen m 
hydrocephalus) In the anteropostenor 
projection (Fig 34), the antenor cerebral 
artery e\hibits the bulge across the nudline 
typical of frontal tumor, the middle cere- 
bral artery may have a tendency to di- 
agonal elevation, as is observed m tumors 
of the temporal lobe On venograms, the 
mtemal cerebral vem may appear dis- 
placed upward and postenorly (Fig 36) 

6 PARIETAL LOBE TUMORS (2) 

Space-occupymg lesions of the panetal 
lobe depress the sylvian vessels and the 
pencaUosal artery Thus, the distance be- 
tween the antenor and middle cerebral 
systems appears to be reduced m the lateral 
projection (Figs 37) There is only moder- 
ate midhne displacement of the postenor 


part of the antenor cerebral arter}’" because 
the resistant faLv yields httle to pressure, 
yet there may be charactenstic notching of 
the antenor parts of that vessel underneath 
the faL\ (Figs 38 and 40) In panetal tu- 
mors, we have relatively often observed 
poor filhng of the te rmin al cortical arteries. 
Presumably, the mtravascular pressure of 
the mjection is msufficient m the smaller 
branches to overcome the compression 
exerted by the tumor 

Neoplasms of the supenor panetal region 
(parasagittal memngiomas, ghomas) (Fig 
37) depress and sometimes separate the 
pencaUosal and caUosomargmal artenes 
The vessels of the sylvian group may not be 
much deformed, except for separation of 
the terminal branches of the postenor 
panetal and angular artenes (Fig 39) In- 
fenor panetal tumors, commonly ghoblas- 
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conforming essentially to the description 
given above It should be pointed out, 
however, that a number of cases of a rather 
<;iTm1ar nature, histologically, have been re- 
corded, varymg chiefly m the fact that 
metastases have been found, either m the 
bronchial lymph nodes or dissenunated 
widely throughout the body Smce this 
particular lesion has shown all of the 
characteristics of malignancy, it usually 
has been described as an alveolar-ceU car- 
cmoma (6, 10) The chmcal course m 
many of these patients has been somewhat 
different than m the bemgn form of the 
disease, the metastatic mvolvement often 
mfluencmg the chmcal symptoms and prog- 
ress to a considerable degree Neubuerger 
and Geever (7) made no distmction be- 
tween the two forms m then review and 
summarized the records of 24 cases which 
they beheved fell mto this category, which 
they termed alveolar-ceU tumor It has 
seemed better to us to hunt oin discussion 
to those lesions more closely approaching 
the descnptions given by Bonne and Suns 
This does not deny the similarity of ongin 
of a bemgn and a malignant form but does 
imply a possibly different chmcal progres- 
sion and a somewhat different end-result 
on pathologic study of autopsy material 
Borderlme cases, such as the one described 
by Sweany (10) are difiBcult to classify 
Sweany’s patient had a sohtary metastatic 
nodule m one bronchial lymph node Other 
cases of this type are mentioned m Neu- 
buerger and Geever’s review (7) The 
occurrence of areas of carcmomatous 
change m what is otherwise a bemgn ap- 
pearmg lesion, without demonstrable me- 
tastases (Cases I and III), adds further 
difficulty to attempts at strict classifica- 
tion 

Of mterest m this connection is the state- 
ment that metastases have never been 
found in jaagsiekte except in one specimen 
reported by Ajmaud (1) Just what, if any, 
relationship exists between jaagsiekte and 
pulmonary' adenomatosis m man remains to 
be detenmned Investigations to deter- 
mine the mfectiousness of the disease and 
the presence of a nrus have been few, and 


thus far fnntless Indeed, the very diffi- 
culty m recogmzmg the nature of the proc- 
ess prior to nucroscopic exannnation of 
fixed specimens has largely precluded any 
attempt at such study Sims, makmg use 
of frozen sections at the tune of autopsy, 
reahzed the similanty of the lesion to that 
described as occurrmg m sheep Attempts 
at reproducmg the lesions m rabbits, mon- 
keys, and gumea-pigs failed Wood and 
Pierson had estabhshed the diagnosis m 
their patient prior to death, on examma- 
tion of a lobe removed for a limg abscess 
The patient died after the disease had be- 
come generalized Studies for identifica- 
tion of a virus were under way at the time 
of then report 

The pathologic lesion consists typically 
of scattered nodules of consohdation on the 
cut surfaces of the lungs These are usually 
mistaken for patches of gray pneumoma 
imtil microscopic examination reveals that 
they are caused by the localized occurrence 
of an abnormal lining in the alveoh This 
hning is made up of either low or moder- 
ately high cuboidal epithehum, the cells of 
which tend to be shghtly pear-shaped and 
to form papillary projections mto the al- 
veolar spaces Many mvestigators regard 
them as bemg derived from the alveolar 
covermg cells, but there is some evidence, 
as seen m our cases, that they come from 
bronchial epithehum The alveolar walls 
m these nodules are thickened and edema- 
tous, and the connective tissue is mcreased 

CASE REPORTS 

Case I (previously reported by Suns) C H , a 
white male, 42 years of age, complained of a cough 
of two years duration A jear prior to admission, 
rheumatism mvolvmg many jomts developed For 
the past year the cough had been productive of a 
frothy white sputum amountmg to about a cupful a 
day at the time of admission. Other complaints were 
afternoon fever, progressive weakness, pains across 
both sides of the chest upon coughing, shortness of 
breath ev'en on shght activity, anorexia, and con- 
siderable gaseous distention There had been a 40- 
pound vv eight loss dunng the past year 

Physical examination showed the patient to be 
V ery weak, coughmg frequently, and raismg a watery 
sputum. The skm was hot and dry The right side 
of the chest was smaller than the left and e.xpanded 

poorlj Dullness was present over the right side of 
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P ULMONARY adenomatosis m man is a 
rare disease of the lungs characterized 
by the development of mulUple nodular 
adenomatous tumors or by a diffuse hyper- 
plasia of the pulmonary alveolar hning 
cells Typically the disease spreads through- 
out both lungs, interfering greatly with the 
gaseous exchange in the alveoli and eventu- 
ally causing death, often with a termmal 
pneumoma and without the occurrence of 
metastases elsewhere m the body The 
lesion has stimulated considerable specula- 
tion and interest, chiefly among patholo- 
gists, because of its close resemblance 
histologically to an infectious disease of the 
lungs which is widely encountered m sheep 
and to a lesser degree in some other animals 
The present report is made for the pur- 
pose of reviewing the pathologic and clini- 
cal aspects of the disease, and more particu- 
larly the roentgen features, and to report 
our experiences in four cases, three of which 
have not previously been recorded in the 
hterature A fifth case will be discussed 
briefly because of interesting findings on 
histologic study 

Writers on the subject of human pul- 
monary adenomatosis have been impressed 
by its resemblance to the condition found 
in sheep and known vanously as jaagsiekte, 
epizootic adenomatosis, Montana progres- 
sive pneumoma of sheep, etc (3, 9, 12) 
This disease has been endemic m many 
areas throughout the world and has been 
the subject of considerable study There 
IS suflScient evidence to mdicate that it is 
of infectious ongm, though the causative 
orgamsm has not as yet been found. That 
a virus IS responsible is the opimon of those 
who have made extensive studies 

In 1939, Bonne (3) described a pecuhar 
tumor-hke process of the lungs found in a 


30-year-old Chmese, charactenzed by a 
diffuse involvement of the alveolar walls of 
most of both lungs and a replacemeat of 
the alveolar cells by darkly staining cells in 
which mitoses were frequently seen These 
cells hned the alveolar sacs and often pro- 
truded into their lumina for min g papillary 
buds There was practically no invasive 
growth or necrosis, and no metastases were 
present Bonne noted the close resem 
blance to jaagsiekte m sheep and com 
mented on the possible relabonship He 
did not believe the term carcmoma should 
be apphed to the tumor m his case and 
suggested that it be called carcmosis Pre 
vious to this report, Dungal (4), who had 
been studying the condition m sheep, had 
reviewed the hterature in a search for cases 
of adenomatosis m man and found in 
stances reported by Helly (1907), Lohlein 
(190S), and Obemdorfer (1930) Of these, 
the one reported by Helly more closely 
resembled the condition described In 
Obemdorfer’s case, metastases were pres 
ent, Lohlem’s patient had a smgle apple- 
sized tumor m the lower lobe of the right 
lung 

In 1943, Sims (9) reported a case which 
he classified as pulmonary adenomatosis 
(Case 1 m our senes) and iso stressed the 
resemblance to jaagsiekte He reviewed 
the entire subject m some detail and con 
eluded that the cases reported by Bonne, 
Helly, and himself were identical Subse- 
quently Bell (2), and Wood and Pierson 
(12) have desenbed qmte s imil ar cases and 
Taft and Nickerson (11) have presented 
two For a more detailed discussion and 
review of the literature, the reader is re- 
ferred to these articles 
To avoid confusion m the present report, 
reference will be made only to those cases 


1 From tlie Departments of Radiology and Pa^ology, University of Wisconsm Medical School Mad 
Wis^ Read by title at the Thirty-first Annual Meeting of the Radiological Society of North America, Chr 

lU , Nov 9-10, 1945 
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Figs 2 and 3 Case II Fig 2 is tie admission roentgenogram Note the similarity to Fig 1 (Case I) Three 
months later (Fig 3) the disease had undergone a general advance on the right side 


the day of adimssion, blood m the sputum was noted 
for the first tune The pertinent physical findings 
had not changed a great deal as compared with the 
first admission except for an mcrease m the chest 
signs and the presence of a white blood cell count of 
32,400 with 93 per cent neutrophils 
Roentgen examnwtwn of the chest (Fig 3) revealed 
no clearmg m tlie right upper lobe consohdation and 
a general advance m the process throughout the lung 
The evidence of pulmonarj congestion persisted A 
diagnosis of pulmonary neoplasm was considered the 
most probable explanaUon of the nght-sided process 
Tlie temperature on admission was 100 2 “ rectally 
The patient failed progressively and died on Aug 4, 
1943, four days after admission 
The autopsy findings were as foUous 
Gross In the right Juiig, there were several bron- 
chiectatic abscesses, the largest, m the lower lobe, 
measurmg 7 cm m diameter Extensive broncho- 
pneumonia and necrosis were present The entire 
lower lobe of tlie left lung was granular to the touch, 
and scattered over it were nodules about 2 mm m 
diameter Bronchiectasis was also present m the 
loner lobe 

Microscopic Extensile acute inflammation and 
necrosis were found Scattered oier both lungs 
were areas of adenomatosis of varj'mg sizes up to 
several millimeters m diameter The structure of the 
growUi vaned greatly m various sections In some 
parts It had grown rapidly and extended ividel} , be- 
conung necrotic locally In others it w as m discrete 
areas, imcroscopic m size and sharply hnuted (Fig 
1) In some of these nodules there were stretches of 
ciliated coluumar epithchum entirely conlmuous 



Fig 4 Case II A sharply demarcated nodule of 
adenomatosis Xc 35 


with the remainmg cubical epithehum In the larger 
nodules there was a definitel) invasiie tendency, al- 
though one would hesitate to render a diagnosis of 
frank caremoma 
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Fig 1 Case I Dcust consolidation on the nght 
buggcstmg cxtcusive piieumonm Scattered areas of 
d^sity in the left inid and basal lung BeW Autopsy 
shou cd adenomatosis and pneumonia 

the chest e.\cept at the extreme apex postenorly 
Breath sounds nert tubular over the nght middle 
lobe and uere decreased generally postenorly Afanj 
fine moist rBles were heard at the apex in the right 
lung and throughout both bases An extreme de- 
gree of dubbing of the fingers and toes w as noted 
Unne and blood examinations were essentially 


The cut surface m most areas was pinhish yellow but 
m the lower lobe there was extensive fine red’™ 
point marking Only small areas of air contat™. 
lung tissue remained The left lung ^ras atr-con- 
taming except for the posterior part, which shoired 
vanous grades of consohdation There was conm- 
tion throughout, * 

^liCToscopic Scattered areas of acute pneumoma 
were found, and extensive patches of adenomatosis. 
In some portions this lesion appeared to hate undo- 
gone mahgnant change, as there was to be seen an 
obvious transition between typical adenomatosis and 
a sejuamous cell type of carcinoma, 

CvseII I B , a CS j ear-old white woman, on to 
first admission to the hospital, on May 11, l&43,had 
as a chief complamt shortness of breath of ax to 
eight years duration She had been at bed rest 
most of the time for the six months previous to ad 
mission, with marked shortness of breath on the 
slightest effort There was a chronic cough with ei 
pectoration of small amounts of frothy' white spu 
turn A waght loss of 40 pounds had occurred m the 
prexnous six months Other complamts included the 
presence of a lump m the nght side of the neck and 
chronic consUpatioru 

On physical exammation enlargement of the thy 
raid was found There was a Jag m expansion of the 
nght side of the chest, xvith dullness over the nght 
upper chest antenorly Bronchial breathing was 
present m that area with many fine rdles The heart 
was enlarged and the rhythm extremely irregular, 
with a systohe murmur at the apex, transmitted to 
the axilla. The blood pressure was 162/72 Unn 
alysis was normal The blood count showed 14 G gm. 


negative, as was the blood Wassermaim reaction 
Two sputum examinations were negative for aad- 
fast bacDli The temjierature at the time of admis- 
sion ivas 100“, but there xvas progressive rise dunng 
the folloxvmg days to a high of 106° The patient 
became mcreasmgly ill and died five day's after ad- 
mission 

Roentgen examination of the chest the day after ad- 
mission (Fig 1) showed a soft patchy raotthng 
throughout the left rmddle and loxver lung field, al- 
though no large areas of consolidation were present 
here The left dome of the diaphragm was smooth 
and the sulcus was clear On the nght side there was 
a great deal of soft opacity', almost completely ob- 
scurmg the aerated lung except for some air m the 
apex and penpheral base. The penpheral aspect of 
the diaphragm was visible and the sulcus viras clear 
The opimon was expressed that the process was an 
extensive pneumonia -with the major mvolvement on 


the nght 

The autopsy findmgs were as follows 

Gross In the nght lung there was some fine granu- 
lar fibrmous exudate on the surface of the lower 
lobe. Fibrous adhesions were present at the ap^ 
between the lobes The surface was irreg^ly 

nodular to the feel, the nodules bemg qmte large. 


of hemoglobm, 4,350,000 red cells, and 10,400 white 
cells The electrocardiogram demonstrated auricu- 
lar fibrillation and advanced myocardial changes. 

Roentgen exannnattoii of the chest (Fig 2) xras re- 
ported as showmg the heart to be moderately and 
generally enlarged and the aortic arch mcreasei 
sbghtly m cahber There was a good deal of soft 
truncal accentuation in the lung Gelds The nght 
Upper lobe was densely consolidated in its inferior 
two-tfurds, and there was homogeneous density run- 
nmg down along the medial lung field toward the 
base on this side The sulci were clear These 
changes were considered to be due to pulmonaiy con- 
gestion plus pneumonic consohdation on the nght. 
Clmically , there was httle to support the diagnosis of 
pneumonia, and the nature of the nght lung con 
sohdaPon was the subject of considerable specula 
tion The patient was discharged ivith the diagnosis 
of aTtenoscleroPc heart disease with cardiac enlarge- 
ment, mitral insufficiency, and auricular fibrillation. 

The patient xvas admitted the second time on Aog 
1, 1943 Her physical condipon Bad detenorat^ 
during the mtervak She complamed of a great deal 
of pain over the hver area. Her color frequently be 
came quite cyanoPc. Cough had mcreased and she 
xraa raismg considerable thin, watery sputum On 


9 



Figs 6 and? Case III In Fig 6. the arrows indicate points of transition between columnar (bronchial) epi- 
thelium and the irregular cubical epilhehuin characteristic of adenomatosis In Fig 7, a small area of adeno- 
matosis IS seen m the upper nght-haud comer, with a transition below to carcinoma X c 70 


few teaspoonfuls of clear sputum were raised Tbeie 
had been a weight loss of 45 pounds 
On physical exammation the respirations were 
found to be 50 per minute, the temperature 99 4°, and 
the pulse rate 12S The patient became cyanoUc 
during fits of coughmg Esammation of the chest 
revealed bronchial breathmg throughout both sides 
with fine rMes and dullness in the lower thirds 
The laboraton examinations mcluded a negative 
serologic test and unnalysis, hemogiobm was 14 8 
giru, red cell count 4,600,000, white cell count 11,000 
No tubercle bacilli were found m the sputum or gas- 
tnc contents aud the tubercuim test was negative 
Roentgen e^xamvialwn of the chest (Fig 8) demon- 
strated a slight Widening of the upper and central 
mediastinal shadow Aeration w as poor m both Vong 
fields There were a coarse, stnngv density and soft, 
patchv infiltrations throughout both lungs The ex- 
treme apices were somewhat less mvolved, although 
not entirelv clear In differential diagnosis considera- 
tion was gt\ cn to sarcoid, HodgVin s disease, and 
carcmomatosis Subsequent exammations shovred 
onl> a slight ad\ ance in the disease durmg the fol- 
lowing six weeks 

Because of the great respiratory difucuity , nasal 
administration of ox\ gen was begun immediatcK on 


admission and continued most of the time until 
death Roentgen therapy was given to the medias- 
tinum, three doses of 200 r each to an antenor and a 
posterior field The course m the hospital was al- 
most steadily retrogressive, and death occurred on 
Sept 18, 1045, about seven weeks after admission 

The atdopsy findmgs with reference to the lungs 
were as follows 

Gross There was induration of the nght upper 
lobe, the surface of which had a nodular appearance. 
Areas of consolidation were scattered throughout the 
ngbt lung In the left lung generalized congestion 
was present, with patchy areas of consolidabon. 

Microscopically there W'ere extensive edema and 
patchy areas of acute aud organizing pneumonia 
klaiw tumor alveoli were seen, hned with cubical 
epithelium. These appeared in some areas to be en- 
tirely hemgn, w fade m others there was much more 
active growth gi\ mg the impression of mahgnancy 

Case V G G , a dO-year-oId male, entered the 
hospital on Oct 20, 1943, with complamts referable 
only to the abdomen. He had had a gallbladder 
dramage one and one-half y ears before, with rehef of 
symptoms for one year Lately there had occurred 
jaundice and a return of nght upper quadrant pam 
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inatosis were widespread at autonL hn^”'^ ‘l! adeuo- 

^ecogniaed os such ta the '^’-' 


^gTor;’^f t'di:L‘:nrcoiorTS 


P W Sefly o? 

E ^'flu " Wh?h°fi contrticted 

Mri ji . which first affected the respiratory tract 

ElthS ?=>s^“-ntestuial tr^t A 

developed and sulfonamide 
therapy was msDtuted One month before admission 

St ni E 

necl and between the shoulder blades This con- 
ned and tliere developed radiatmg pam mto both 
^ns, occMionaUy necessitatmg opiates for rehef 
Tf wee^ prior to admission the patient e.\pen- 

EnehtT^^T; “d l°ss of function of 

week by the same diffi- 
ty on the left side. This numbness and paralysis 
had progre^d upward to the abdominal region 
Thtfe had been, for several years, symptoms sug- 
gestive of prostatism The patient had a loose cough 
and pain m the chest on coughing 
Physical evammation revealed decreased hearing 
bilaterally, ^ght cardiac enlargement, a blood pres- 
sure of 90/50, and a right mdirect inguinal herma 
Neurological e.\ainmation showed weakness of both 
arms, arefle-xia m the abdommal region and both 
lower extremities, and mabihty to move either leg 
There was loss of sensation below the approxnnate 
level of the eighth thoracic segment 
The unne was normal, the blood count showed a 
hypochromic anemia with a hemoglobm of 11 8 gm , 
red cells 3,640,000, white cells 13,400 


of tht cbist i t 

a normal cardiac shadow Th» » ^ 
sclerohc In the 
amount of fibrosis and a^Sd 
centimeter m diameter Th^r * 

On the right side w as r T j ^ 

lung field posteriorly extSmf^Tf 
the nmth mterspac^ ^d“S°al f 

ST ^ 

given was that of scattTT ^ennpresau 
fibros. plus a tumoSS^e S “iTtTS: 

spTelST T~ A 

osteoporosis and ir 

Sn ^ mj'elogram revealedao 

and th. therapj was started to the chist 

and the dorsid spine, but ou the srxth day thej 

weaker and was unable to 

DeS T A tracheobronchial secretion 

Death occurred eight days after admission 

^°“°wmg pertment findmgs 
naS Fibrous adhesions were preset, 

Wr n 1 T, ^ The 

the ImT Huddle lobe and the upper part of 

sh!riT bj a large, lobulated, 
SDjplj demoted mass with a necrotic center The 
rest of the lung showed localued collapse, edema, 
mid congestion A large apical scar wasTresent m 
upper lobe showmg some en- 
Th^miveie 

l^^ect edema, congestion, and patchy consohda 

I ^'•aniiiiat /011 revealed an e.xtreinel) 

Iiiim T hyperplasia of the bronchial epithe- 
this pr, areas there was merely overgrowth of 

Qjjjp P’ , "‘th adenomatous structure. D 
aliatpA T ^ rather abrupt transition from 
cubirni epitbehum to somewhat irregular 

EdTr P'^tuic was dTelp 

fFiv n) ^ j described as pulmonary adenomatosis 
was a rhnn contmuons transition there 

emoma (FigTf adenocar- 

the uresenr^ \ anation was furnished b) 

scnbT^TTf°“ lobulated mass de 

different m f ^ sqwamous-cell caremoma, entirelv 
tumor had adenocaremoma. This 

astasized to the local Ijunph nodes 


CIase IV T? Q ^ 1- . 

operator, aged 5? ^endmg machine 

cTiplauEf1fT;o^p"‘'TT 20. 1945, 

>ears durluon T 

Severe dunniT i * become progressive!} 

before adnzissiQn months Three months 

Without relief At thpT had been done, 

were gaspmg m charactTevTTTTTe^r^JT 
quietly m bed Sherht pff , ^ patient laj 

dyspne. „d 
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streaked sputum was seen only during the 
tenmnal stage, when infection may have 
been a factor m its production (hemor- 
rhagic pneumonia) The expectoration of 
large amounts of mucoid sputum also has a 
sound basis as revealed by the study of 
gross and imcroscopic specunens and can be 
explamed by the tendency of the abnormal 
rplk to produce mucus Mucus producbon 
IS said to be have been less pronounced m 
those cases which have shown metastases 


four months, and two years, respectively 
This corresponds fairly well with cases re- 
ported by others 

A review of the roentgenograms of our 
cases, those reproduced m the hterature, 
and the descriptions given m the remainder 
reveals two mam types of shadow forma- 
tion, neither of which, by itself, is m any way 
characterisUc In one group the lesions are 
manifested by an area or areas of homogene- 
ous density resembhng m most features 



Fig S Cose IV Widespread patchy, infiltrative densities throughout both 
lungs, with general loss of aeration Fluoroscopieally, limited movement of the 
diaphragm and poor cardiac pulsations were noted Autopsy revealed adenomato- 
sis and some pneumonia 


The remaining symptoms — ^loss of weight 
and strength, fever, anorexia, etc — do not 
appear to have any diagnostic importance 
smce they are common to many diseases 
The number of cases available for study 
IS too small to determme the age and sex 
madence with any degree of accuracy 
Most cases have occurred m rmddle-aged 
and elderly persons, in other words, m the 
carcmoraa-age penod The duration of the 
disease has generally been a matter of 
mouths or even years In our four cases 
the duration of symptoms from the tune of 
onset to deatli was two years, seven years. 


that caused by pneumomc consohdatiou 
(Figs 1 and 2) These areas of density do 
not, as a rule, follow a lobar distribution 
They often are bilateral and extensive and 
may mvolve most of the lung fields Signs 
of atelectasis have not been a prominent 
feature If the patient is first seen during 
the tenmnal stage of the disease, the diag- 
nosis of pneumoma is more hkely to be 
made, since the dmical signs of infection 
are encountered frequently at that time 
Earher, the diagnosis of bronchiogemc car- 
cmoma might well be entertamed if the m- 
volvement is hmited to one lung or a part 
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There were no complaints referable to the chest A 
cholecjstostomy was done on Oct 27, 1943, but the 
patient did poorly and died on Nov 3 

A roentgenogram of tlie cliest revealed nothing ob* 
normal except some adhesions in tlie left costo- 
phrenic sulcus 

At autopsy, a earcmonia of tlie pancreas was 
found, with inetastases to tlie hvcr, gallbladder, and 
adjacent areas In the lungs there were bronchiec- 
tasis, atelectasis, cmpliyscma, and acute and organ- 
izing pneumonia One small localized area, found 
only on microscopic exanimation, slioived obvious 
benign proliferation of bronchial epithehuni The 
otJier autopsv lindmgs \i ere not relevant 

DISCUSSION 

The histologic study of these cases hangs 
out two points of speaal interest, illus- 
trated conspicuously m Cases I, II, and III 
In Cases II and III there was an mtunate 


was accompanied by symptoms of an acute 
respiratory infection The two most prom 
ment symptoms were dyspnea and cou^ 
encountered m all cases 
Dyspnea was the first and most distress 
mg symptom m 5 of the 9 cases renewed 
and it developed m the remamder dtmag 
die later stages of the disease In one d 
our cases it began six to eight years before 
admission to the hospital, gradually us- 
creasing m seventy imtil the patient finally 
became bednddeu In another of our pa 
tients, dyspnea had been present for two 
years, becoming more severe in the last 
seven months, at the tune of admission 
even the effort of talking or of tuming ova 
m bed produced severe dyspnea and cyano^ 
SIS The reason for the shortness of breath 


relation between the bronchial epithehnm is clear on study of histologic speciinens 
and the cellular Immg of the adenomatous The widespread alteration of the alveolar 
alveoli In Case II there were several walls and replacement of the alveolar cell 
stretches of ciliated columnar epithelium hnmg by abnormal cells mterferes greatly 
among the lower cuboidal cells of the with the normal exchange of gases Tbe 
adenomatosis In Case III an abrupt accumulation of tenaaous secretions in the 
transition from bronchial epithehum to the alveoh and bronchi offers an additional 
adenomatous type of iimng was seen in biadrance to normal respuation The 
spots, as well as a considerable area of hy- dyspnea may be out of proportion to the e.v 
perplasia of what was obviously brondual teat of pulmonary mvolvement that can be 
epithehum It appears from this that the demonstrated roentgenographically An 
abnormal epithelium of adenomatosis is explanation for this is also found in the 
denved, m some cases at least, from bron- study of specimens removed at autopsy 
dual epithelium Changes m the alveolar walls may be much 

The second feature of importance is the more widespread than would be surmised 
obvious transition m Cases I and III from from the roentgenograms The abnormal 
adenomatosis to caremoma This would cell proliferation Immg the alveolar walls is 


mdicate that adenomatosis constitutes in 
certam cases a transitional form between 
normal limg and caremoma, and must, 
therefore, be regarded as a potentially pre- 
cancerous lesion 


sufficient to prevent adequate gaseous ex- 
change bat may not produce much altera- 
tion m the roentgenographic pattern of the 
lungs until complete blockage of the alveoh 
occurs either due to tumor proliferation or 


A study of the records and roentgeno- 
grams of our own cases and of those avail- 
able m the hterature was made in order to 
obtam a more comprehensive picture of the 
disease In a few mstances. the lesions of 
adenomatosis were foimd more or less m- 
adentally at autopsy, the patients dying of 

some other ailment In the majonty, how- 
ever, pulmonary adenomatosis the 

primary disease The onset usu^y w^ 

Lidious, although m several mstances 


to accumulation of mucus or exudate 
The second symptom common to all was 
cough This occurred as an early and 
promment complaint m most of the cases 
reviewed The cough was productive m all 
cases, and the sputum mvanably is de- 
scribed as tbm, watery, frothy, mucoid, and 
the like In most mstances the sputum 
was abimdant early in the disease, and m 
the others it became so in the later stages 
Frank hemoptysis did not occur, and blood- 
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of the lung The absence of atelectasis 
might be of value m differential diagnosis, 
since it IS of such frequent occurrence in 
bronchiogenic neoplasms 
The second form of the disease is mani- 
fested, roentgenologically, by the presence 
of nodular or patchy mfiltrative shadows, 
again often widely disseminated through- 
out both lungs The nodules are not 
sharply circumscnbed but ha\ e a hazy out- 
line and resemble m many ways the lesions 
of widely dissemmated carcinomatous me- 
tastases Confusion with metastases is 
hkely, and the two can hardl}^ be differen- 
tiated solely on the character of the roent- 
gen shadows m the lungs The lesions of 
sarcoid also may resemble this form of pul- 
monary adenomatosis Pulmonary sar- 
coid, however, usually is a benign disease 
as compared to adenomatosis, the patients, 
often showmg httle m the way of constitu- 
tional reaction m spite of widespread pul- 
monary changes In those cases m which 
the disease does progress and eventually 
cause death, the distmction would be diffi- 
cult to make on roentgen evndence alone 
Hodgkin’s disease occasionally causes wide- 
spread infiltrations m the lungs without 
much mediastinal lymphadeaopathy If 
there are no penpheral nodes available for 
biopsy, a tn^ of roentgen therapy would 
seem to be mdicated and should prove of 
considerable value in differential diagnosis 
This was done in Case IV of our senes It 
should be possible to exclude silicosis on the 
basis of the history and the character of the 
rhmral complamts The type of lesion 
under consideration is not ordinarily pro- 
duced by tuberculosis, but, smee the chmcal 
picture may suggest it, studies for tubercle 
baedh may be necessary m order to ex'clude 
it with reasonable certamty The same is 
true for fungus infections 

A combmation of massive areas of con- 
sohdation and nodular infiltrations has 
been met with m some cases, changes wluch 

ed as caremoma of 

little in the smgle 
if a patient with 


are hkely to be interpret 
the lung iwth metastases 
In simtiiary> there is 

roentgen obsen^ation c 


pulmonary adenomatosis that can be wa 
sidered charactenstic of the disease Tk 
shadoAvs produced can be caused by a nmn 
her of other conditions, and the outlook for 
eventually estabhshmg definite roentgen 
diagnostic entena seems remote Correla- 
tion of the chmcal picture with the roeat 
gen evidence may, however, giveadueas to 
the presence of the disease Given a middle- 
aged or elderly patient complaining of 
severe dyspnea not readily explainable on 
other grounds, who has a productive cough 
wth abundant thm mucoid sputum and no 
blood, who shoivs a slow progressive decline 
over a penod of months, with roentgen 
changes m the chest such as have been 
desenbed above, pulmonary adenomatosis 
should certamly be among the diagnosbi 
considerations At the present time suci 
a diagnosis is of purely academic mterest 
smee the disease has been fatal in all cases 
Neubuerger and Geever (7) suggest thal 
lobectomy or pneumonectomy might be in- 
dicated if the disease could be recognizee 
early enough before it had spread widely 
This was done m the case reported by Wooc 
and Pierson, but the patient succumbed t( 
the disease, with the lesions becoming 
generahzed 

The mam mterest m earlier recognition 
or at least suspicion, of tins disease woulo 
seem to he m the direction of aidmg eSorb 
at detemumng whether a virus is respou' 
sible, estabhshmg the relationship to jaag- 
siekte m sheep, and m related studies li 
the disease is to be recogmzed pnor tc 
autopsy, roentgen evamination will plaj 
some part m its detection It is to be hoped 
that, with the accumulation of more cases 
m the future, a better understandmg of the 
chmcal and roentgen aspects will be aimil 
able 

Note Since the completion of this paper we have 
seen an additional case of puhaonar} adenomatosis 
m which the diagnosis was made correctlv pnor to 
autopsy on the basis of the chmcal and roentgeno 
logic entena given above This will be the subject 
of a later report 

Diiiversity of Wisconsin Medical School 
Madison, Wis 
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and a constant pressure of 15 pounds, it is 
possible to inject 25 c c of the opaque sub- 
stance per second, the speed of injection 
being modified according to the blood 
pressure and vascular condition of the 
patient The first film is taken when 40 
c c of the opaque substance have been in- 
jected and a second one immediately 
aftersvards, using a fast film changer 
When the injection is complete, the trocar 
IS withdrawn, a suture is placed m the 
adventitia of the artery, and the wound is 
closed The patient should reaeve a pheno- 



Vig 3 Stenos;s and dilatation of the abdominal 
aorta, with narrow mg of the diac arteries and sacculated 
aneurysm at the end of the common iliac 


barbital the mght before and morphine 
hypodermically one hour prior to the m- 
jection, in order to obtain relaxation and 
avoid pam 

Among the inflammatory lesions of the 
abdominal aorta and iliac artenes, syphi- 
htic artentis occupies first place because 
of its frequent occurrence It may produce 
dilatation or obliteration of the artenes In 
dilatation the muscular and elastic coats of 
tlie artery are destroyed, leading to the 



Fig 4 Aorta dilated, elongated, and tortuous Large 
ovanan cyst 


formation of the different types of aneu- 
rysm As examples we have the foUowmg 
lustones 

S B , white, 52 years old, raamed, had untreated 
syphilis, the Kahn and Meinicke tests were mark- 
edly positive The abdominal aorta was palpable, 
and there was a systohc murmur Artenography 
shows uniform dilatatton of the abdominal aorta 
tvith a small sacciform aneurysm at the end of the 
left common iliac (Fig 1) 

R G , 30 years old, gave a history of shght epi- 
gastnc pams for six months with no relation to 
meals, then, sudden epigastnc pam of mcreasmg 
intensity, with radiabon toward both lower ex- 
treimUes The Kahn and Memicke tests were 
strongly positive Palpation revealed a pulsatmg 
epigastnc tumor the size of a grapefrmt The clim- 
cal impression was a tumor of the head of the pan- 
creas Aortography showed dilatation of the ihac 
artenes and a large canahzed aneurysm of the abdom- 
inal aorta This diagnosis was confirmed surgi- 
cally, and artenotomy of both ihac arteries was 
performed (Fig 2) 

In the obhterative type of artentis 
there is a thickening of the arterial waU, 
espeaally the mtima, with reduction of the 


Retrograde Abdominal Aortography 

A Contnbution to the Study of the Abdomxnal Aorta and fliac Artenes^ 

PEDRO L. FARDJaS, M.D 
Hahana, Cuha 


P LAIN X-RAY exaromation of the ab- 
dominal aorta and ihac artenes offers 
information only m the presence of cala- 
fication of the artenal walls or calcified 
aneurysms Retrograde abdominal aortog- 
raphy IS a simple method for the study of 


three seconds A tourniquet is applied at 
the root of each lower extremity m order to 
prevent the passage of the contrast medium 
into their artenes The Trendelenburg 
position may be required m certam cases 
To avoid changes m pressure when the 



Fiir 1 Uniform dilatation of the abdominal aorta mth a small sacciform aneurysm at the end of the left common 
^*6 ^ iliac 

Fig 2 Canalized aneurjrsni of the abdominal aona and dilatation of the iliac artenes 


all the pathological clianges of the aorta opaque substance is injected by hand, the 
T'fnQ m ethod consists author has desiened an annaratus that 


and ihac artenes This method consists 
m exposure of the femoral arteiy by blunt 
dissection under local anesthesia at the 
level of Scarpa's tnangle and its pimcture 
.vith a trocar 1 5 mm m diameter, through 
which are mjected 50 c c of a 
solution of diodrast m two and a half to 


__ has designed an apparatus that 
mamtams a constant pressure and rate of 
mjection It consists of a pump with a 
piston which acts upon the plunger of the 
synnge The piston is worked by an air 
compressor with a regulator and manom- 
eter With a trocar 1 5 mm m chameter 
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Fig 7 Advguiced sitheronia of the aorta and iliac artienes tvith almost complete occulsion at the aoruc 
Fig 8 Roentgenogram of the anatomic specimen of the same case, show mg the calcification and kmLmg of the 

arteries 


mth ulceration of the fourth toe There v> ere symp 
toms of intermittent claudication of approvimatel} 
a year's duration 

Lately the pam had become intense, affecting botli 
the foot and hmb, tncreasmg "when the extremity 
was m the honzontal position Physical exami- 
nation revealed cyanosis of the toes The skin was 
atrophic, with necrosis of the right big toe, indudmg 
the mterdigital space This foot had a lower tem- 
perature than the other, with a nou-palpable arterial 
pulse There was marked sclerosis of the penpheral 
arlenes The arterial blood pressure was 130 
inaMinuin, 70 mimmum, pulse 75 The oscillom 
cter readmg was 0 m all the limbs AortogTaph> 
showed marked reduction of the lumen of tlie ex 
tenial ihac and complete obstruction of the internal 
lUac artenes Collateral circulation was greatly m 
creased, forming an uitemal (cpigastnc and mtemal 
mammarv ) and an external arc (circumflex ihac and 
lumbar artenes) Figine 5 shows tins collateral 
circulation, which is beliet ed to be the first such ob- 
scr\ aliou in tlic living There w as tlirombosis with 
complete obstruction of the terminal aorta and ihac 
arluies \. film made ten minutes after the injection 
tcicalcd a nonnal urogram, sliowmg that circula' 
lion abo\c the obslructiou was ummpaired 

P P , 54 years old, was hospitalized because of 


mtennitteDt claudication of ten years duration 
Physical examination revealed palpable epigastnc 
pukation Palpation of the abdommal aorta and 
lime artenes was painful There was a very famt 
pulsation of the femoral artenes, espeaally of the 
left, wath complete absence of pulsation at the left 
pophteal and postenor tibial artenes The oscil- 
lometer did not record any pulsation in either of 
the lower extremities The toes of the left foot be- 
came pale when the limb was raised for a few min- 
utes and cy’anotic when it was lowered The blood 
pressure was 110 maximum, 70 minimum, pulse 
rate 72 A clinical diagnosis of artenosderosis with 
thrombo-artentis at the bifurcation of the aorta and 
ihac artenes was made Aortography showed an 
advanced degree of endartentis obliterans involving 
all the nght ihac artenes and considerably reduemg 
their cahber, with marked collateral circulation 
(F»g 6) 

In adxanced cases, dilatation, elonga- 
tion, and lime deposits give rise to a char- 
actenstic picture By aortography the 
autlior has obsened valvular kinks that 
retard circulation considerably He be- 
lieves himself to be the first to demonstrate 
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Fig 5 Reduction of the lumen of the external iliac and complete obstrucUon of the mtem^ 
increased collateral cu-culatiou fornimg an mtemol arc (epigastric and internal mammary) and an ettenau 

(circumflex iliac and lumbar arteries) . i xrortixt rollateral 

Fig 6 Endarteritis obliterans involvmg all right iliac arteries reduang their lumen Marlted couaier 

circulation 


lumen Thrombosis may cause complete 
obbteration The muscular coat under- 
goes degeneration, leadmg to dilatation of 
the vessels As an example, we hate the 
following case 


R G , 69 > ears old, white, with a clinical diagnosis 
of syphilitic aortic ectasia, gave a histor) oMyspepsia 
one year previous to hospitahzation The blood 
pressure was 205 ma.\imura and SO minimum, pulse 
rate SO per second, osciUometnc mdex, right thigh 
7 1/2 left thigh 2 1/2 Abdommal palpation revealed 
In dongated, firm, pulsating aorta to ausculta- 
tion a systolic murmur was heard Aortographj 
showed narrowmg of the ihac arteries with a sac- 
culated aneurysm at the end of the common ihac, 
^weU as stenosis and dilatation of the abdommal 

aorta (Fig 3) 

Degenerative lesions are more coramo^y 
found at the end of the abdominal aoi^ 
and Iliac artenes They ongmate m the 

X o ond exdend to the muscular and 
Sc coats The lesions of the mtima 


produce thickemng of the walls wth 
narrowing of the lumen, those of the 
muscular and elastic coats produce at- 
rophy The vessel then loses its contrac- 
tihty and allows itself to become dilated 
by the blood pressure Besides the dila- 
tation, the artery becomes elongated and 
tortuous The visceral branches of the 
aorta may become involved, unpainng 
the circulation of the abdominal organs 
The foUowmg case shows the aorta dilated, 
elongated, and tortuous (Fig 4) 

A white woman had a large ovanan cyst Ra<h 
ologically, besides the ovanan cyst, we observed 
a panetal thrombosis of the terminal aorta, as shown 
by mdentabons of the arterial wall 

Thrombosis may completely obhterate 
the lumen of the vessel As examples 
we have the foUowmg cases 

A M., 74 years old, white, was hospitalized be 
cause of pain, cyanosis, and sweUing of the right foot 


Bilateral Osteochondritis Dissecans of the Knee^ 

CAPT R H HERMANSON, M C , A.U S 
Stabon Hospital, Fort Laavonwortb, Kansas 


" /^STEOCHONDWTis dissecans isanosseo- 
cartilaginous lesion of debatable eti- 
ology characterized by partial or complete 
demarcation of a segment of articular 
cartilage and subchondral bone with or 
without ultimate detachment and extrusion 
into the ]omt (16) " 

INCIDBNCE 

Osteochondntis dissecans occurs most 
frequently an young adults Kmg (10) 
found the average age of onset to be 
eighteen years Males are affected four 
tunes as frequently as females Of the re- 
ported cases, So to 90 per cent involved the 
knee joint (2, 14, 16) In decreasmg order 
of madence, the hip, elbow, and ankle are 
also affected Hutchison (9) saw one case 
m the proximal phalanx of the nght great 
toe and one in a metacarpal bone Among 
most chmcal workers, however, the disease 
IS considered to be primarily one of the knee 
jomt (8) 

In a senes of 24 cases, Kmg (10) found the 
condition to he bilateral m the knees m 20 
per cent Bernstein (1) reported three 
cases mvolvmg both knees m members of 
the same family, one brother and two sis- 
ters Kmg and Richards (11) foimd the 
disease to be bilateral m 30 to 35 per cent of 
a senes of cases mvolvmg the hip Rich- 
ards (15) and Dawson (4) each reported 
one case of bilateral osteochondntis disse- 
cans of the knee, and others (S, 12, 14) state 
that both knees may be mvolved de Lon- 
raier (5) presented a case m which the lesion 
mvolved the patella of one knee and the 
medial femoral condyle of the opposite one 

Among lesions producing mtemal de- 
rangement of the knee jomt, osteochon- 
dntis dissecans is third m madence (3) 
The commonest site is the lateral aspect of 
the medial femoral condyle Occasionally 

* Xccxptcd for publication m November 1945 


the lateral condyle or the patella may be m- 
volved 

ETIOLOGY 

The etiology of osteochondntis dissecans 
remains unknown and no entirely satisfac- 
tory explanation has yet been offered (14) 
The majonty of authors favor a traumatic 
cause Both mtra- and extra-articular 
trauma have been indicted Impairment 
of blood supply to the region affected, 
either as a result of damage to the blood 
vessels by the impaction of opposing articu- 
lar surfaces or avirulent bactenal emboh 
lodgmg in epiphyseal artenes, has been con- 
sidered as an etiologic factor Dawson (4) 
considers that the lesion may be due to con- 
gemtal changes or have a developmental 
background Bemstem (1), Harbm and 
Zolhnger (7), and Wagoner and Cohn (17) 
regard heredity as of importance Bem- 
stem’s cases of bilateral involvement oi 
homologous jomts m members of the sam< 
family are stnkmg and lend importan 
weight to this view It may well be tha 
trauma is the mating cause only m jomt 
that are congemtally predisposed to tiu 
lesion It IS significant that no mflamma 
tory changes have been observed in th 
loose body 

PATHOLOGY 

Conway (2) has desenbed three stages i 
the pathology of osteochondntis dissecan 
In the first stage there is only a fairly we 
demarcated prommence of the articuh 
surface The articular cartilage covem 
this elevation differs in color from the re 
of the cartilagmous surface and the proce 
can easily be removed at this stage It mi 
also become permanently re-attached (1- 

In the second stage the fragment has I 
come more distmctly separated and 1: 
withm an excavated area of the articii] 
surface It may be held m place by onlj 
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them radiologically m the hvmg (Figs 7 
and S) Surgical removal of these val- 
vular kmks ivas shown to benefit greatly 
the circulation of both extremities 

CONCLUSION 

The prmcipal inflammatory and degen- 
erative processes encountered by the 
author m the artenographic study of the 


abdormnal aorta and ihac artenes are de- 
scribed above It is hoped that this proce- 
dure, which converts aortography into a 
simple artenography, will contnbute to a 
better knowledge of the pathological con 
ditions of these vessels, thus offering new 
approaches to treatment 

CaUe 23 No 411 

Habana, Cuba , 
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may be slightly more difficult Usually a 
tell-tale depression will remam in the fem- 
oral condyle and serve as a beacon for the 
alert observer 

Speaal roentgenographic techmcs are 
rarely necessary In the great majonty of 
cases, anteroposterior and lateral views wdl 
suffice accurately to dehneate the process 
Occasionally a postero-antenor projection 
with the knee m 45° flexion is mdicated for 
better defimtion of the osteochondnbc 
focus and to visualize the loose fragment 
inthm the jomt A very small loose body 
may sometimes be seen after the mjection 
of au mto the jomt when other methods 
have failed to depict it 

DIFFERENTIAL DIAGNOSIS 

Confusion with other disease processes 
seldom exists Less frequent causes of 
loose body are synovial osteochondroma- 
tosis, trauma (13), and fracture of an osteo- 
phyte m osteo-arthntis In osteochondro- 
matosis the synovial membrane is mvolved, 
there are multiple loose bodies, and the 
underymg bone is mtact A history of 
precedmg trauma and the location of the 
defect on the most exposed parts of the 
bones will serve to differentiate traumatic 
loose bodies When fracture of an osteo- 
ph 5 de occurs, other osteophytes usually are 
present at the articular margms of the tibia 
and femur, and the loose body usually has 
a greater density than the loose body of 
osteochondritis dissecans Infectious ar- 
thritis, either specific or non-specific, may 
produce sequestration m the underlying 
bone The location of the sequestra usu- 
ally differs from that of osteochondritis 
dissecans and the regional bone is mvolved 
m the inflammatory process Moreover, 
m acute infectious arthntis the jomt space 
is increased because of flmd, and after the 
disease becomes chrome, the jomt space 
is decreased because of the destruebon of 
arbcular cartilage The presence of a 
fabella should rarely cause confusion 

treatsient 

A detailed discussion of therapy is be- 
yond the scope of this paper So far as the 


knee is concerned, there.is great un animi ty 
of opmion that surgery is the treatment of 
choice Cases without urgent symptoms 
and without elevabon of the fragment may 
respond well to immobilizabon alone 
Liebman and Iseman (13) report such a 
case 

CASE REPORTS 

Three cases of bilateral osteochondnbs 
dissecans of the knee were recently ob- 
served at this station hospital withm a 
period of three months and they are con- 
sidered suffiaently mteresbng to merit 
presentabon During this mterval, roent- 
gen exammation was performed on 92 
knees In this small senes these were the 
only cases of osteochondnbs dissecans ob- 
served While the number is too small to 
permit of any conclusions, it does empha- 
size the fact that bilateral mvolvement is 
not uncommon When the disease is found 
m one knee, roubne roentgen exammation 
of the supposedly normal knee should be 
performed This procedure wiU uncover 
many unsuspected cases and may demon- 
strate that bilateral mvolvement is more 
common than it is at present thought to be 

Case I A 20-year-old soldier on active military 
duty for fourteen days reported to sick call, com- 
plauung of pain and stiffness m botk knees of twelve 
years duration, occumng after wa itin g or other 
exerase. There was no history of mjury 

On physical exanunahon both knees were found to 
be shghtly enlarged with some limitation of flexion 
There was slight tenderness along the anterior as- 
pects of both medial femoral condyles No msta- 
bihty was observed 

X-ray exammation revealed a loose body about 
2 5 X 35 X 1 cm, along the lateral aspect of each 
medial femoral condyle with a correspondmgly large 
excavation of the condyle. The loose body m the 
nght knee was fragmented 

C \SE H A 23-year-old soldier on acUve mihtary 
dut 3 ' for twenty-three months reported to sick call, 
complaimng of mabihty to perform his duties He 
stated that smee tlie age of 13 he had sufi’ered periodi- 
cally from pam and weakness m the knees, that m 
civihan life his left knee not infrequently snapped 
and locked, and that it might take several days to 
regam full motion Durmg basic traimng he had 
trouble uith the knee which necessitated re assign- 
ment to less strenuous duties After a Ume, he was 
returned to trammg and began to expenence dififl- 
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thm band of fibrous tissue or by a fairly 
firm adhesion While it is attached, the 
fragment may be nounshed by blood ves- 
sels in the pedicle and proliferation of a 
layer of fibrocartilage along the surface of 
separation may occur 

In the third stage, complete sequestra- 
tion of the fragment into the loint cavity 
occurs The detached 'fragment may re- 
main free within the joint or become fixed 
to the synovial wall When they are free 
in the joint, there is a pronounced tendency 
for the loose bodies to imgrate into quiet 
areas, commonly the posterolateral pouch, 
the subquadriceps bursa, or the antenor 
compartment of the knee (10) After com- 
plete separation, all of the bony portion 
usually undergoes necrosis (14) The cells 
of the fibrocartilaginous covering are 
nourished by the synovial fluid These 
cells slowly proliferate and the body in- 
creases in size The growing fibrocartilage 
gradually absorbs and replaces the necrotic 
articular cartilage, and more slowly the 
necrotic bone, so that after a penod of 
years the ongmal constituents of the loose 
bony fragments may completely disappear 
Concomitant calafication m the superfiaal 
layers of fibrocartilage produces a patho- 
logical type of new bone Trauma to the 
articular surfaces produced by impaction of 
the loose body may result in extensive ar- 
thritic change This usually results after 
the passage of a long period of time 

For obvious reasons, the changes m the 
osteochondritic bed have been less well 
studied Wolbach and Allison (IS) were 
able to study a case postmortem m a pa- 
tient dying from another disease They 
found a cyst m the cancellous bone beneath 
the fibrocartilage, to which they attributed 
etiologic sigmficance m the formation of the 
loose body The excavated area gradually 
becomes filled with fibrocartilage and the 
outlme becomes shallower and less pro- 
nounced In tune, it may become exceed- 
ingly difficult to demonstrate 


and a pathognomomc chnical picture is un 
known Acute symptoms occur after the 
fragment has been extruded from its bed, 
before this stage there may be no sjTnp- 
toms Accordmg to King (10), patients 
may be divided into three groups In the 
first group there is a sudden onset a fen- 
days subsequent to a twist or other mjur) 
No history of prenous disabihty is obtained 
The joint is swollen and locked m 15 to 45° 
flexion In the second group the condition 
is asymptomatic and is digcovered on roent 
gen examination of a supposedly normal 
knee Patients of the third group complain 
of a chronically troublesome knee with sore 
ness, pain, and locking Muscular atrophy 
is a late finding It is significant that m 
King’s senes the history and chmcal ex- 
ammation alone led to the diagnosis m onlv 
one case 

ROENTGEN FINDINGS 

The diagnosis is readily established by 
roentgen exammation The osteochon- 
dntic focus appears as an arcuate area of 
dimmished density m the medial femoral 
condyle Before separation occurs, this 
may be only a famt shadow outlinmg a 
smooth, almond-shaped piece of bone irhich 
IS of normal density and not appreciably 
elevated As the disease progresses, the 
area of diminished density increases m 
size, due m great part to the proliferation of 
fibrocartilage both in the osteochondritic 
bed and around the separated fragment 
Elevation and projection of the fragment 
beyond the surface of the surroundmg nor- 
mal bone then ensues Fragmentation of 
the sequestrum is not unusual, especially 
with large sequestra One sequestrum ma}' 
divide mto two or more fragments and pre- 
sent the appearance of cystic degeneration 
With necrosis of the bony portion, the den- 
sity of the fragment mcreases The struc- 
ture and density of the bone about the 
pathologic process remam normal through- 
out the course of the disease In old, long- 
standmg cases, however, arthntis may 
supervene, with resultant marginal osteo- 


CI/INICAI- PICTURE 

nstant symptomatology IS conspicu- phyte formahon After the loose fragment 

^SSt m osteochondntis dissecans, has migrated, recognition of the disease 




Fig 2 Casein The upper viewsare of the nght knee and the lower ones of the left knee Mote 
fragmentation of sequestrum in right knee 


The process was more exteiisi\e in the left knee and 
the sequestrum was fragmented 

C \SE 111 A 19-year old private on active duty 
for*two months reported to sick call, complaming of 


pam in the knees for six y ears The pain was sharp 
and was aggravated by walking and by bad weather 
At night there was a mild ache and occasionally 
sbght swelling of the knees Frequently a gntty sen- 
sation w as felt in the knees There was no history of 
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Fig 1 


Case I Xote the large sue of the sequestra and fragmen ta tion in the ngh t Lnee 

shown m the upper viens The lower vien-s are of the left Jjiee 


tthich IS 


culty witli the nght knee. This joint never locked, 
but an occasional chckmg sensation n as expeneneed 
There was no historj'^ of trauma 

Physical esanunation revealed shght pufSness 
about both knees but no actual mcrease m joint duid 


\ u , 1 ^ mouon. With shght later 

instabiJitj of both knees 

e.\anwnat.on revealed an irregular defect j 
the lat^ aspect of each medial teawcal coudy 
mth a dense button of bone adjacent to the defitc 


Heart Size from Routine Chest Films^ 

PAUL C HODGES, M D 

The Division of Roentgenology, The University of Chicago 


R oentgen ray determination of the size 
.of the human heart may be extremely 
prease if one employs suffiaently refined 
techmcs, such ,as those for volume, or a 
mere approximation jf the subjects have 
heart disease and the cntenon of size is the 
transverse diameter of the frontal plane 
silhouette Estimation of frontal plane 
area from orthodiagrams or from specially 
made films constitutes a practical com- 
pronnse between these two extremes, and 
tables and equations have been developed 
for predicted normal area from height and 
weight 

The general radiologist faces dady the 
task of passing judgment on the shape and 
size of the hearts that he sees m routme 
chest films In our laboratory such films 
mvanably are stereoscopic and are accom- 
pamed by a record of the patient’s height, 
weight, and anteropostenor chest diam- 
eter Exposure times range from l/30th 
of a second to 1/lOth of a second, depend- 
ing on the thickness of the chest, and 
there is no attempt to synchromze expo- 
sures with a particular pomt in the cardiac 
cycle In spite of this, we find that there 
IS seldom much diSerence in the size of the 
heart shadows m the two films Occa- 
sionally one shadow will be distmctly 
smaller than the other, but m such cases 
reraymg usually yields two shadows ap- 
proximately ahke and approximately the 
same as the larger shadow m the first pair 
These observations have led us to be- 
lieve that the systolic size rarely is recorded 
on routme chest films and that the larger 
shadow m a pair of such films may be ac- 
cepted as of approximately diastohc size 
When general inspection suggests car- 
diac enlargement or there is chmcal reason 
to suspect It, we measure gross frontal 
plane area from the larger of the two shad- 

‘ Read by title at the Thirty-first Atiuual Jleetmg of 
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ows m our chest films and then correct this 
value for divergent distortion If the net 
frontal plane area thus obtained is within 
plus or minus 10 per cent of the normal 
area predicted by the patient’s height and 
weight, we report it as normal but add m 
brackets the actual percentage variation 
from normal When the vanation exceeds 
10 per cent, we report the heart as N per 
cent over- or undersize 

TECHNICAL DETAILS 

With a wax pencil the right and left 
borders are sketched m as sohd lines and 
the arbitrarily drawn upper and lower 
lumts as broken hues These hues are 
now transferred to white tracmg paper and, 
by means of a plammeter, the area en- 
closed within the sohd and broken lines is 
measured — m other words, the gross fron- 
tal plane area of the heart In our labo- 
ratory the outhnmg and tracing are done 
by the radiologist, the measurements by 
stenographers 

CORRECTION FOR DIVERGENT DISTORTION 

Because of the divergent distortion that 
IS always present in ordinary roentgeno- 
grams, gross area is greater than true or 
net frontal plane area, the latter bemg ob- 
tained from the former by multiplying 
gross area by a correction factor F, ob- 
tained from the equation 



where F - divergent distortion correction 
factor, K ~ distance in cm between an- 
tenor surface of chest and film (m our ap- 
paratus, 2 5 cm ) , D — distance m cm be- 
tween target of x-ray tube and surface of 
film (in our apparatus, 183 cm ) , C = autero- 
postenor diameter of chest in cm (vanes 

the Radiological Soacty of North -■Vmenca, Chicago. Til 
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tramna Hie patient’s cominaiidiug officer noted 
that he appeared very ivilhng but ivas unable to drill 

The family lustory was interesting in that the pa- 
tient’s father had had “rheumatism" of the knees and 
hands for several years No \-ray studies had been 
performed, however, and it could not be determined 
if he also was suifenng from osteochondntis disse- 
cans 

Phjsical examination revealed no evident ab- 
normalitv Both knees were stable and had a full 
range of motion 

X-raj cxammation showed a smooth button of 
bone at the lateral aspect of each medial femoral 
condvle with a corresponding arcuate defect in the 
ccndvle The loose body on the nglit extended for a 
considerable distance mto the jomt 

All three patients were considered unfi t 
for further military duty and were dis- 
charged from the Ajrmy 

sujnrARV 

1 Three cases of bilateral osteochon- 
dntis dissecans of the knee occumng m 
young adult males have been presented, and 
the mcidence, etiology, pathology, and diag- 
nosis have been discussed 

2 Disabihty was suffiaent in each case 
to require separation from the mihtary 
service 

3 Bilateral osteochondritis dissecans is 
not uncommon 

4 The desirabihty of routme roentgen 
exammation of the supposedly normal knee 
is emphasized, when osteochrondntis dis- 
secans IS found in one knee This procedure 
may demonstrate that bilateral involve- 
ment IS more common than is now sus- 
pected 

14 Charlesgate West 
Boston Mass 
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from approximately 5 cm to 28 cm de~ 
pendmg upon the patient) 

This equation assumes that the patient 
faces the film, and the final term C/3Z) de- 
pends upon Bardeen’s demonstration that 
the frontal plane of the heart lies approxi- 
mately one-thud of the way back along 
the anteropostenor axis of the chest 

If the patient stands back to film, the final term 
becomes 2(7/32? Almost aU of our measurements 
are done mtii the patient facing the film, D approxi- 
mately 6 feet, K, the inherent distance between the 
film m the cassette changer and the bakehte sheet 
against which the patient stands, 3 cm Sometimes, 
however, it is convenient to be able to attempt meas- 
urements under less satisfactory conditions (for 
example, with the pabent standmg back to film, in 
which case the final term becomes 2C/3 jD), and for 
various values of D and K 

Smce the values of K and D will usually 
be fixed for a particular machme, it is a 
simple matter to reduce Equation 1 to a 
graph from which the factor F can be read 
as a function of anteropostenor chest cham- 
eter (C), or factor F may be mcluded as 
one of the columns in an ahgnment chart 
or nomogram 

prediction of normal area 
For adults (') the formula is 
Frontal plane area = 0 872? d- 0 34 W'' — 63 8 

(3) 

where H ~ subject’s height m cm and W 
= weight m kg For children (^) the for- 
mula is 

Frontal plane area = 0 1802? -j- 

1 045TT'' -1- 13 7 (3) 

NOMOGRAMS 

The completion of the upper and lower 
borders of the silhouette reqmres some 
experience but takes only a few seconds of 
time, and the paper tracmg is quickly and 
easily made The computations would be 
far too tedious if they had to be done for 
each exanunation, but by reducmg the 
vanous equations to ahgnment charts or 
nomograms (Figs 1 and 2) aU computa- 
tions are a\ oided There remains the mat- 
ter of measuring the area of the silhouette 
mth a plammeter ivhich, it must be ad- 


nutted, IS a rather exactmg and bme-con- 
summg procedure 

SUBSTITUTION OF PRODUCT OF LONG AKP 
SHORT DIAMETERS FOR AREA OF THE 
SILHOUETTE 

At a meetmg of U S Pubhc Health con- 
sultants at Bethesda, Md , m the fall of 
1944, I reported work that Dr Gerhart 
Schwarz of our staff had been domg on 
heart measurements m 4 X 5-mch photo- 
roentgenograms as a precaution against 
the possibihty that the wartime film short- 
age rmght force us temporarily to abandon 
the use of 14Xl7-mch chest films In the 
discussion that followed, Dr Edward 
Chamberlain pomted out that certam com- 
bmations of diameters, such as the product 
of long and short diameters, unlike the 
transverse diameter, correlate closely with 
area, not only in the normal but also m the 
pathologically enlarged heart Smce pla- 
nuneter measurements are particularly 
troublesome m the case of small films, he 
suggested that we might find it worth 
while to substitute for them the product of 
the long and short diameters The long 
diameter of the silhouette is a straight Ime 
ansmg at the cardiovascular jimction at 
the upper right aspect of the silhouette and 
extending to the apex of the heart at the 
lower left aspect The short diameter is 
the sum of two segments A, the perpen- 
dicular distance from the long diameter to 
the most distant portion of the nght 
border, plus B, the perpendicular distance 
from the long diameter to the left border 

FoUowmg up this suggestion, Dr 
Schwarz has studied the pubhcations to 
which Dr Chamberlain referred and has 
denved his own equation He concludes 
that the best way to detenmne the size of 
the frontal plane area is to measure it with 
a plammeter, as we have been domg for 
years, but that without much sacrifice of 
accuracy one may simplify the techmc by 
measurmg the long and short diameters 
and multiplymg then product by the fac- 
tor 0 735 

In the case of immature films, the area 
obtained ivill be that of the reduced size 
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Fig 1 Nomogram for prediction of frontal plane area from height and j 

1 For subjects 17 years old, use children scales (1 and 5) unless stat^ ei?2d= Equations 2 and 3 

sdult scales ^ i m which case use 

2 Indicate weight and stature on respective scales Lay a ruler on these nomts nnw <• 

Scale 3 read the predicted frontal plane area of the heart. ° intersection inth 
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from approximately 5 cm to 28 cm de- 
pendmg upon the patient) 

This equation assumes that the patient 
faces the film, and the final term Cl^D de- 
pends upon Bardeen’s demonstration that 
the frontal plane of the heart hes approxi- 
mately one-third of the way back along 
the anteroposterior axis of the chest 

If the patient stands back to film, the final term 
becomes 2C/3D Almost all of our measurements 
are done with the patient facmg the film , D approxi- 
mately 6 feet, K, the mherent distance between the 
film in the cassette changer and the bakehte sheet 
against which the patient stands, 3 cm Sometimes, 
however, it is convenient to be able to attempt meas- 
urements under less satisfactory conditions (for 
example, with the patient staudmg back to film, in 
which case the final term becomes 2C/3D), and for 
various values of D and K 

Smce the values of K and D wiU usually 
be fixed for a particular machme, it is a 
simple matter to reduce Equation 1 to a 
graph from which the factor F can be read 
as a function of anteropostenor chest diam- 
eter (C), or factor F may be mcluded as 
one of the columns m an ahgnment chart 
or nomogram 

prediction of normal area 

For adults (‘) the formula is 

Frontal plane area = 0 S7H -f- 0 34TF — 63 S 

( 2 ) 

where II = sub 3 ect’s height m cm and W 
= weight in kg For children (^) the for- 
mula IS 

Frontal plane area = 0 ISOH -f 

1 (H5IF + 13 7 (3) 

NOilOGRAMS 

The completion of the upper and lower 
borders of the silhouette requires some 
expenence but takes only a few seconds of 
time, and the paper tracmg is quickly and 
easdy made The computations would be 
far too tedious if they had to be done for 
each exarmnation, but by reducing the 
various equations to ahgnment charts or 
nomograms (Figs 1 and 2) all computa- 
tions are avoided There remains the mat- 
ter of measunng the area of the silhouette 
with a plammeter which, it must be ad- 


mitted, IS a rather exacting and time-con- 
summg procedure 

SUBSTITUTION OF PRODUCT OF LONG AND 
SHORT DIAMETERS FOR AREA OF THE 
SILHOUETTE 

At a meeting of U S Pubhc Health con- 
sultants at Bethesda, Md , m the fall of 
1944, I reported work that Dr Gerhart 
Schwarz of our staff had been domg on 
heart measurements m 4 X 5-mch photo- 
roentgenograms as a precaution against 
the possibihty that the wartime film short- 
age might force us temporarily to abandon 
the use of 14X17-mch chest films In the 
discussion that followed. Dr Edward 
Chamberlam pomted out that certain com- 
bmabons of diameters, such as the product 
of long and short diameters, unlike the 
transverse diameter, correlate closely with 
area, not only in the normal but also m the 
pathologically enlarged heart Smce pla- 
mmeter measurements are particularly 
troublesome m the case of small films, he 
suggested that we rmght find it worth 
while to substitute for them the product of 
the long and short diameters The long 
diameter of the sdhouette is a straight hne 
ansmg at the cardiovascular junction at 
the upper nght aspect of the silhouette and 
extendmg to the apex of the heart at the 
lower left aspect The short diameter is 
the sum of two segments A, the perpen- 
dicular distance from the long diameter to 
the most distant portion of the nght 
border, plus B, the perpendicular distance 
from the long diameter to the left border 

FoUoivmg up this suggestion. Dr 
Schwarz has studied the pubhcations to 
which Dr Chamberlam referred and bag 
denved his own equation He concludes 
that the best way to detemune the size of 
the frontal plane area is to measure it with 
a plammeter, as we have been domg for 
years, but that without much sacrifice of 
accuracy one may simplify the techmc by 
measunng the long and short diameters 
and mulbplymg then product by the fac- 
tor 0 735 

In the case of immature films, the area 
obtamed will be that of the reduced size 




from ptecfictcd area ^ Pereenfage vanation of meast 

1 Indicate on Scale 10 the predicted frontal plane area obtained from 

2 Measure the tracingr of the silhouette with a pisunmeter and indicate ^ ^ 

3 From appropriate graphs of Equation 1 and a knowledge of the AP Aa '^Ine on Scale 6 

mine divergent distortion correction factor and indicate it on Scale 7 ““meter of tbt patient’s ches 


3 From appropriate graphs of Equation 1 and a knowledge of the AP dia '^Ine on Scale 6 

me divergent distortion correction factor and indicate it on Scale 7 ““meter of tbt patient’s chest, deter- 

4 Lay a ruler on the mdicated points on Scales 6 and 7 and at its „ 

ontai pW area mtersection with &ale S indicate the net 

5 Lay a ruler on the mdicated pomts on Scales S and 10 and at its intersection 

ercentage by which the heart exceeds or is less than the normal predicted area forth ^ record 

35S subject being exammed. 
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image, which m turn must be multiphed 
by the square of the hnear mirufication 
factor, M-, m order to obtam gross frontal 
plane area This m turn must be multi- 
phed by the divergent distortion correction 
fector m order to obtam net frontal plane 
area This procedure soimds comphcated 
but, as a matter of fact, can be rendered 
simple by the construction of smtable 
ahgnment charts 

evaluation of results 

We expect to substitute Dr Schwarz’s 
Equation 4 (*) for plammetry in our heart 
measurements from 14X17-mch chest 
films, behevmg that the saving of tune 
more than offsets the shght reduction m 
accuracy, and if the time were to come 
when stereoscopic 4X5-mch films were 
used by us as substitutes for 14X17’s, 
rather than as a mere prehnunary screen, 
we would employ Schwarz’s Equation 6 
with them At present, however, hke most 
others, we use 4X5-mch fihrung merely as 
a screen, and 35-mm and 70-mm filmin g 
probably always wiU be used exclusively 
for screemng If the cost of small film 
screemng is to be held to a minimum , the 
films should be non-stereoscopic, a photo- 


timer should make the exposure automati- 
cally, the accompanying record should be 
reduced to essentials, such as name and 
identifymg number, and the subsequent 
reporting should amount to nothmg more 
than a sortmg mto normals and non-nor- 
mals, the latter to be returned for large 
film raymg and eventual diagnosis 
Clearly, quantitative heart measurement 
has no routme place in such a scheme, but 
perhaps Dr Schwarz’s nomograms can be 
used as the basis from which to develop a 
coarse, rapidly apphed criterion which, re- 
gardless of height, weight and anteropos- 
terior chest diameter, will select those sub- 
jects whose hearts are so clearly enlarged 
as to merit return for large film study 

Division of Roentgenology 
University of Chicago 
Chicago 37, 111 
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Detenmnatioii of Frontal Plane Area from the Product of 

the Long and Short Diameters of the Cardiac Silhouette' 

GERHART S SCHWARZ, MJ) 

The Divielon of Roentgenology, The University of Chicago 


T he preceding article, by Dr Paul C 
Hodges(''), descnbes the events lead- 
ing up to the work to be reported here on 
the correlation between frontal plane area 
and the long and short diameters of the 
cardiac silhouette For convemence two 
equations hsted m that paper are repro- 
duced 

- 5 - (■> 

where F = divergent distortion correction 
factor, K = distance m cm between 
antenor surface of chest and film (m our 
apparatus, 2 5 cm ) , D = distance m cm 
between target of x-ray tube and surface of 
film (m our apparatus, 1S3 cm), C ~ 
anteropostenor diameter of chest m cm 
(vanes from approximately 5 cm to 2S 
cm , dependmg upon the patient) 

.1=0 S7J/ -f- 0 34IF - 63 S (2) 

where A = frontal plane area of heart m 
sq cm , H = subject’s height m cm , W 
— subject’s weight m kg 
The matenal studied consists of 99 tele- 
roentgenograms made on 93 subjects ex- 
ammed at the Umversity of Chicago 
Group 1 consists of 25 films of normal sub- 
jects (10 males, 15 females) of ages varying 
from 7 to 54 years, weight from IS to 118 
kg , height from 132 to 177 5 cm , and car- 
diac area from 72 to 145 5 sq cm Group 
2 consists of 74 films made on 6S subjects 
in whom chmcal or x-ray evidence mdi- 
cated heart disease Thirty-five were 
males, 33 females, the ages vaned from fa 
to 82 years, weight from 14 1 to 88 9 kg , 
height from 100 to 185 cm , and cardiac 
area from 50 to 282 sq cm Area ranged 
from 32 per cent undersize to 110 per cent 



The long chameter, L, extends from the cardio- 
vascular jiincbon, upper right, to the cardiac apei» 
lower left The short diameter, S, is most easily 
measured with the aid of a superimposed transparent 
ruler With such a ruler ahgned so that its hues are 
parallel mth Z, and its zero hne is tangent to the most 
prominent part on the lower border of the silhouette, 
one reads as the most prominent point on the upper 
border of the silhouette If such a special ruler is not 
available, it may be necessary to measure *S1 and Si 
separately and then add these valu^ to obtain •S 

oversize for build as computed by the 
Hodges and Eyster formula (Equation 2) 
In Group 2, three subjects were examined 
twice, one subject four times, dunng 
course of cardiac disease 

The films were made ■with the subject 
standing or sittmg facmg a vertical cas- 
sette changer and with a target-film dis- 
tance (D) of approximately 6 feet In 
most mstances, filming was stereoscopic 


‘ Read by title at 
Nov 9—10, 1945 


the Thirty-fir^t Annual Meetingof the Radiological Society of North Amencn rh.. 
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and the tracing was made from the larger 
cardiac silhouette m the stereoscopic pair 

WORK-UP OF FILMS AND TRACINGS 

The silhouettes were outhned with wax 
pencil on the film and then transferred to 
senutransparent paper for plammetnc 
measurement of area and Imear measure- 
ment of the long and short diameters 
This latter measurement may be done with 
an ordmary ruler but is made easier mth 
the aid of a speaal rectangular transparent 
ruler (Fig 1) For each case the product of 
these diameters was divided mto the area 
of the silhouette, the quotient bemg a fac- 
tor which IS mdicated as F m Column 11 of 
Tables I and II 

TABULATION 

Table I lists the values for the normals, 
Table II, for subjects with abnormal 
hearts There are 13 columns m each table 
Column 1 hsts the x-ray number, 2, the 
sex, 3, the age, 4, the height in cm , 5, 
the weight m kg , and 0, the anteropos- 
tenor diameter of the chest in cm Column 
shows the frontal plane area in sq cm 
4„) as measured by the planimeter, 
Column 8, the long (hameter (L) of the 
ilhouette m cm , Column 9, the short 
lameter (5) of the silhouette m cm 
lolumn 10 hsts the product of L and 5, 
lolumn 11, the factor F, which is the 
[uotient obtained by dividmg the value m 
lolumn 7 by the value m Column 10 
mlunin 12 hsts the area {A,) obtained by 
omputation from the formula for the el- 
tpse {L X S X 0 7S5 ) , Column 13 hsts 
uea (do 7 ^) computed by the 0 735 formula 
iresently to be descnbed 

COMPUTATION 

For the normals the mean value of F 
>vas 0 740, for the abnormals 0 730, the 
medial 0 735 was therefore chosen as the 
[actor for general apphcation On this 
basis, the equation for the calculation of 
frontal plane area from long and short 
diameter becomes 

J = L X 5 X 0 735 (4) 


where A ~ gross frontal plane area of the 
heart m sq cm in fuU-sized roentgeno- 
grams made with the patient facmg the 
film at a target-film distance of approx- 
imately 72 mches, L — long diameter of 
cardiac silhouette in cm , 5 = short 

diameter of cardiac silhouette in cm 

From other matenal studied, it appears 
that the factor depends to a minor degree 
upon target-fihn distance (D) and to a 
somewhat greater degree on the relation- 
ship of the chest to the film When the 
pabent is back to film, the factor becomes 
considerably smaller and when D is m- 
creased beyond 72 inches it becomes some- 
what larger, bemg maximum for ortho- 
diascopy where, of course, D may be con- 
sidered as bemg mfimtely great 

SIMELAR WORK BY OTHERS 

Montz('“) m 1931 divided the product 
of long and short diameters mto frontal 
plane area as detemnned by orthodiascopy 
and obtained a factor of 0 763 when the 
pabent was m the honzontal posibon and 
0 762 when the pabent was erect 

Ludwig(^) m 1939, also usmg orthodia- 
grams and workmg on 120 normal Swiss 
soldiers, obtamed a factor of 0 725 A 
number of workers('’- mcludmg two 

insmance company exammers(^^), used the 
factor 0 785 on the assumpbon that the 
frontal plane area is an elhpse 

ACCURACY OF FORMULAE 

The matenal m Columns 12 and 13 of 
the two tables was collected to allow test- 
ing the relabve vahdity of Eqnabon 4 
and the formula for the elhpse as predic- 
tors of frontal plane area Inspecbon of 
Columns 7, 12, and 13 shows that in most 
instances the predictions by the elhpse 
formula are larger than the actual meas- 
ured area, whereas the predicbons by the 
0 735 formula are sometimes a httle larger, 
sometimes a httle smaller, than the actual 
measured area The difference is brought 
out graphically in Figure 2, where the pre- 
dicbons from the elhpse formula, plotted 
as circles, he for the most part above the 
axis, whereas the predicbons from the 



Table I Norual Hearts Data prom 25 Films on 25 Subjects 
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FRONTAL PLANE AREA IN SQ CM. MEASURED BY PLANIMETER 
Fig 2 Relative accuracy of 0 736 formula and ellipse formula m computing frontal plane area. 

Values computed from Equation 4 {A “■LXSXO 735), indicated as +, are distributed evenly about tbe 
axis, 75-11116 those computed from the elbpse formula (.4 >=» I, X 5 X 0 7S54), mdicated as 0, tend to be too large 


0 735 formula, represented as crosses, are 
arranged syxnmetncally on both sides of 
the Ime of regression The distnbution of 
errors has been tabulated as follows 

Formula for the Ellipse The deviation 
of calculated a alues from measured values 
was as follows 

Cases 


1% or less 1 

VIorc than -r 1% to 2%, indusn e 2 

More than +2% to 3%, uidusn e 4 

More than +3% to 4%,mdusi\c 9 

ilore than +4% to 5%,indusiAe 13 

Mote than + 5% to 12%, mdusiv e 70 


The maximum deviation was +11 S3 
per cent or +31 sq cm In only one m- 
stance ivas the deination zero A negative 
deviation did not occur 

Formula L y. S y. 0 7S5 The deAnation 
of calculated A'alues from measured values 
Avas as follows 

Cases 


=±= 1 % or less 30 

More than =>= 1% to =*=2%, mdusiA e . 32 

More than *2% to =*=3%, inclusive 15 

IMore than =>=3% to *4%, indusive 11 

More than * 4 % to u= 5 %, mdusive 9 

Morethan =fc5%to *6 5%,mdusive 2 



Table II Abnormal Hearts Data from 74 Films on 68 Subjects 
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Gross frontal 
plona area 
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ctlometar 
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Divergent ditlortiw 
correction factor 



Fig 3 Nomogram for computmg net frontal plane area from Iona and ^ 

1 1 r 1 j n j full-sized teleroentgenograms diameters of cardiac silhouette in 

1 Measure long and short diameters and mdicate these ^ sunouettein 

2 Place a ruler on the indicated pomts on Scales 1 and 4 and indicam ^ 

3 By mea^ of a graph or ^gnment chart of Equation 1. determmeiv^enT frontal plane area, 

and mdicate its value on Scale 5 mvergent distortion correctly f^tor 

4 Place a ruler on the indicated points on Scales 2 and 5 and read on -j.u 

cardiac silhouette. frontal plane area of the 
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Long diameter 
in cm 
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Valid for forget-film distance (D) of 183 cm 

Anterior chest woll-ftlm distance (K1 is 
0 5 cm for Scole 5, 2 5 cm for Scale 6 
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Fig 4 Same as Fig 3 but with addiUoa of alignment chart for divergent distortion 

7 diameters and indicate these values on Scales 1 and 4 

M 1 ^ the cassette or on Scale 6 if the film is m the stoo^^c^aS ^ 

pkne^" ^ niler on the mdicated pomts on Scale 2 and on Scale 5 or 6 and then read on Scale 3 the net frontal 




Long 

diameter on 


Frontol 
plorte area 


Short 

diameter on 


* 11 ,^ 7- K'viio ureu aiometeror 

film in mm onfilm(sq^m^ film in mm 


Linear 

■ 30 minificotion 
factor 
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Gross frontal 
plane area on 
screen (sq cm ) 
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Net frontal 
plane oreo of 
heart (sq cm.) 
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^ ^ 70 mm 
films 
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ig 5 Nomogram for corapuUng net frontal plane area of cardiac siliouerr,. fv 

short diameters in immature films rrom measurement of long and 

1 Indicate on the appropriate portion of Scale 4 the Imear mimfication factor of * 1 - 

2 Indicate on Scales 1 and 3 the measured values of the long and short diamrt “c machine being used 

3 Place a ruler on the indicated points on Scales 1 and 3 and at the mtcrsoof.Tf^ ? o ? "umature silhouette 

le numature silhouette ™tersection of Scale 2 record the area of 

4 Place a ruler on the indicated points on Seales 2 and 4 and at the intersection o , - 

ontal plane area of the heart (full sire) tersection ivith Scale 5 indicate gross 

6 Measure paUent’s AP chest diameter m cm and indicate value on Scale 7 if n ,0 jn 

IS 44 inches mcbes, or on Scale 8 if 

6 Place a ruler on the mdicated points on Scale 5 and on Scale 7 or S and at the mtersecf.o c o . r 

ad the net frontal plane area of the hearh ^^‘'tion ivith Scale G 

7 From Fig 2 of Hodges’ paper (page 358) obtain percentage variation from normal 


diameter of cheit |i 
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The maximum deviatioii was d-i 7 per 
cent and —65 per cent, the minimum de- 
viation zero This mdicates that the 
formula L X 5 X 0 735 is more accurate 
than the elhpse formula 
The accuracy of both formulae has also 
been compared by statistical methods 
The results m abbreviated form are as fol- 
lows 

Formula for the elhpse Mean difference behveen 
calculated and measured area -{-0 49 per cent 
with a standard deviation of 2 55 CoefBcient 
of correlation 0 9918 

Formula L X S X 0733 Mean difference be- 
tween measured and calculated area —0 15 
per cent with a standard deviation of 2 39 Co- 
efficient of correlaUon 0 9958 

The means of both formulae were com- 
pared m order to see whether the discrep- 
ancy between them might be caused 
merely by scattermg of values This was 
done by comparmg the difference between 
the means of the two formulae with the 
standard error of this difference If this 
difference is greater than 3 tunes its stand- 
ard error, it can be said to be statistically 
sigmficant, smce the law of probabihty 
mdicates that with such a difference there 
are 99 7 chances out of 100 that the differ- 
ence IS not due to chance In this case the 
difference between the means of the for- 
mulae is 6 35 0 3495, which shows clearly 

that it IS sigmficant, smce it is IS times 
greater than its standard error 

MINIATURE FILMS 

Tracings of immature films are made 
directly on highly transparent paper by 
means of a sharp-pomted hard lead pencil 
The factor of Imear mimfication, M, is ob- 
tained from 

M = \ (5) 

where I — length m cm of an image on the 
fluorescent screen and i ~ length m cm of 
the corresponding microfilm image 
The Imear mimfication factor for a par- 
ticular apparatus may be measured as 
follows 

A stnp of lead pierced with two small 


holes spaced 10 cm apart is attached to 
the front surface of the hood Target- 
screen distance (D) and object-screen dis- 
tance (d) are measured In the image (I) 
that will be developed on the fluorescent 
screen, the distance between the holes will 
be 10 cm X (D/D—d) Now a microfilm 
IS made and i is measured on the film By 
substitutmg m Equation 5 the computed 
value of I and the measured value of i, the 
hnear mimfication factor is obtained 

In the case of immature films, the equa- 
tion for computmg gross frontal plane area, 
A, becomes 

A==LX5X0 735 X 9/' (6) 

where M is the factor of hnear mimfication 

NOMOGRAMS 

Three nomograms are provided to facil- 
itate apphcation of the vanous formulae, 
and the bibhography hsts several texts 
that explam the construction of ahgnment 
charts 

SUMMARY 

1 In the workmg up of teleroentgeno- 
grams, It is possible to avoid use of the 
planimeter and compute frontal plane area 
from measurement of the long and the 
short diameters of the cardiac silhouette 

2 The equation for this computation 

IS 

A = L X 5 X 0 735 

where A — gross frontal plane area in sq 
cm , L = gross long diameter m cm , 5 
= gross short diameter m cm It is based 
on measurement of abnormal as well as 
normal hearts, and correlation between 
computed area and plamgraphically meas- 
ured area is high (r = 0 9958) 

3 The frontal plane silhouette is only 
approximately elhptical, and the standard 
equation for the elhpse {A = L X S X 
0 785) yields areas that almost always are 
too large 

4 Nomograms provided m this and 
the precedmg paper (Hodges) yield net 
frontal plane area and also the amount by 
which this value vanes from normal 
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Esophagopleural Fistula Complicating Empyema^ 

ARTHUR A BREWER, M D 
Alton, ni 


E sophagopleural fistula secondary to 
purulent empyema thoracis is an un- 
common condition Seventeen cases from 
the hterature are reviewed here, m most of 
which the diagnosis was made when par- 
ticles of mgested food appeared m material 
from the drainmg empyema cavity The 
case to be recorded is the first m which the 
diagnosis of esophagopleural fistula was 
estabhshed by roentgen examination prior 
to any operative procedure 

REPORT OF CASE- 

A -i-year-old -wlute gurl was admitted to Alton 
Memorial Hospital, Oct 10, 1944, because of diar- 
rhea and vomiting of one week duration She had 
been chronically ill dunng the past two years, but 
all treatment had been at home until the present 
admission Two years earlier she had had an acute 
illness and the parents were told she had pneumonia 
followed by a lung abscess She apparently re- 
covered m about three weeks but smce that tune 
she had had an intermittent chronic cough and 
frequent colds 

One >ear preceding admission, depression of the 
nght chest was noticed, and this had become pro- 
gressively more pronounced The parents thought 
that dunng the three months prior to the present 
illness the child’s health had been better than at 
any other time in the past two jears During the 
past year, however, there had been a marked loss of 
weight and strength One week before admission 
there was sudden vomiting of waten^ greemsh yellow 
matenal Diarrhea and fever followed, and the pa- 
tient became acutely ill There w as frequent cough, 
which often sbmulated vomiting 
General Examination The patient was obvi- 
ousU ill She was emaciated and extremely poorly 
de\ eloped Her weight w as only 19 pounds, and the 
body appeared to be that of a 2-vear old child The 
nght chest was flattened at the apex, there was pro- 
nounced scoliosis, and the anteropostenor diameter 
was greatlj decreased on the right There was no 
rcspinilorr excursion On the nght, breath sounds 
were dinumshed, on the left, a few sticky rMes 
were heard The hxerwas palpable The fingers 
showed early clubbing 



Fig 1 Admission roentgenogram, shoiving incom- 
plete development of the nght thorax and an opacity 
over most of the nght lung field, with a flmd level and 
air m the midportion (The trachea is well visualized 
and 13 shifted to the involved side, and should not be 
confused with free air m the pleur^ cavity ) Opaque 
matenal m the colon and m the lower portion of the 
nght lung field is presumably a medicament, and sug- 
gests a commumcation between the gastro-mtestmal 
tract and the nght pleural cavity 

Temperature on admission was 103° The unue 
showed 3-1- albunun and an occasional hyalme cast 
There were 23,800 leukocytes, with 83 per cent 
neutrophils and 17 per cent lymphocytes The 
erythrocjde count was 4,400,000, with 62 per cent 
hemoglobin 

There was repeated vomiting of foul smeUing 
green flmd At the Alton Memonal Hospital the 
patient was given supportive treatment only 

Roentgen Examination A postero-antenor view 
of the cliest (.Fig 1), made the day after admission, 
revealed a complete opacity over most of the nght 


‘From the Department of Radiology, Alton Memonal Hospital, Alton, Ul Accepted for pubheaUon in October 
’ Fatictit admitted on the pcdiatncs service of Dr Xobte D hlcCormack 
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Fie 2 Esoptiagogram revealing two clearly defiii^ 
fistulae from the esophagus to the nght pleural cavi y 

side with a fluid level in the inid-portion and air 
above the fluid Pronounced lack of developm^of 
the nght thorax indicated long duration of the con- 

“^Traces of opaque matenal seen in ‘:olo^ 
assumed to be some opaque medicament A f^t 
^^of a substance of similar densitj ^ >n 
the lower portion of the nght chest This formed 
^denser shadow within the 

was within the pleural effusion This ob^atio 
st^ed speculation as how ^e 

X'^a^suTpSft^t was siX" to tha^b^ed 
SelLS«“f"a g^as^o-mt^t^ 

into the esophagus barium swallow was 

Fta„06C0p.C y,, l.g„. .„u, fc 

KTSiSb spd do«J verteb™ m 

2) , The patient was referred 

TreutmeiU and Hospital for treatment 

S J Karl Poppe, of the Barnes 
On Oct 21, Ifll-l. ^ J 


Hospital surgical chest service, resected segmeits 
from the nght seventh and eighth nbs A thoia 
cotom\ tube was inserted, draining a verj large 
postenor chronic empyema cavity, contaimng foal, 
dark-colored pus, food, and banum. The patient 
coughed up some of the same matenal immediatelj 
after the mcision was made 

On the first postoperative day there was profujt 
drainage of old banum, pus, and gentian viokt, 
which had been given by mouth. A gastnc tube 
was inserted, through which eight daily feedings 
were administered Transfusions and other sup- 
portive treatment were given 

On the thud postoperative day the patient 
vomited a tube feeding and some of it appeared on 


the dressing 

On Nov 15, 1944, the gastnc tube was removed 
The paUent was given gentian violet by mouth, 
none of which appeared on the dressing ^ 
concluded that the fistulae had closed, and subse- 


quently there had been no recurrence 

About two months after operation, ambulau^ 
and afebnle, but with a thoracotomy <baiim^w 
m the nght chest, the patient was “ 

Ridge Farm, the St Lours Chddren's Itepita^ 
\alescent home, where she gamed weight and pro- 

^^aST ms she was discharged, 
afebnle and ambulatory, with hw tboracotomy a 
tuel> closed and no evidence of any residual 
pyema cavity on roentgen examination Sim v® 
last seen in November 1945, thirteen mon 
the onginal exaimnation At that tune she 
excellent health, she weighed 35 poimds. an ^ 
gen exaimnation revealed aeration of the m 
lung A banum swallow showed irregulan 
the sites of the fistulae but no interference wi 


DISCUSSION 

Perforations of the esophagus are not 
imcommon, and may be due to 
mcludmg that madent to foreign bodiK 
and instrumentation, to caranoma, simp ^ 
ulceration, strong chemicals, rupture of a 
diverticulum, or spontaneous rupture dtu 
ing severe vomiting Perforation is usuall) 
followed by mediastimtis or empyema, oi 
both There often result shock, severe sub 
sternal pam, dyspnea and cyanosis, dead 
may occur within twenty-four to forty 
eight hours Should the patient survive 
esophagopleural fistula with secondary 
empyema may occur 

Esophagopleural fistula secondary to pre- 
existmg empyema is unusual Blauvelt 
(5), Torbett and Bennett (17), Kanter 
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and Madoff (12), and Cohen and Smdell 
(S) have reviewed the hterature within the 
past ten years AH have included cases 
due to tuberculous empyema, whereas 
this review excludes the obviously tuber- 
culous cases Berman and Walters (4) 
reported a case of empyema comphcated 
by broncho-esophagopleural fistula, they 
were unable to find any earher report of 
such a fistula, either as a cause or result of 
empyema 

Data from 17 cases from the hterature, 
and the one here reported, are summarized 
m Table I The ages ranged from 2 to 52 
years, but only 3 patients were over 17 
The cases were approximately equally 
divided between the sexes, and there was 
no defimte predilection for ather side 
Ekolagy In this group of cases the 
fistula was preceded by a purulent em- 
pyema In parts of its course, the 
esophagus hes m direct contact with the 
raediastmaJ pleura It seems most probable 
that the empyema creates an inflammation 
of the esophageal wall, with ulceration, or 
necrosis, and perforation The actual 
rupture of the weakened esophageal wall 
might occur during the act of swallowmg 
or vomiting 

In some cases, such as the one here re- 
ported, the empyema was obviously neg- 
lected, but in others there had been prompt 
and adequate surgical treatment In 
McCormick's (13) case a rubber tube was 
found in the empyema cavity when it was 
reopened three years after the previous 
operation 

In 2 of the 7 cases which came to autopsy 
the fistula commumcated with an esopha- 
geal diverticulum It is obvious that a 
di\ erbculum, or some other inherent 
weakness of the esophagus, nnght be an 
unproved predisposmg factor in any of 
these cases 

Cohen and Smdell reported 7 cases as- 
sociated ivith tuberculous empyema Tu- 
berculous empyemas are notonously 
cliromc and there were no cures m these 7 
cases Eleven of the IS non-tuberculous 
cases were cured 

Diagnosis has depended cluefly upon 


observation of particles of food m the dram- 
age from the empyema cavity Roentgen 
confirmation has been obtained m some 
instances 

If the patient is under close observation, 
the signs and symptoms may be diag- 
nostic, BaUin and Saltzstem (3) recorded 
a change m physical signs from those of 
hydrothorax to those of hydropneumo- 
thorax In the presence of hydrothorax, 
dysphagia may be a premomtory sign 
At the time of rupture there is often vomit- 
mg of pus, with rehef of the dysphagia 
This IS usually followed by an elevation of 
temperature and an mcrease in toxiaty as 
the pleural space is secondarily mvaded 

If a thoracostomy or aspiration is done, 
the presence of food particles m the dram- 
age IS diagnostic of commumcation be- 
tween the gastro-mtestmal tract and the 
pleural space If the dramage has the foul 
sour odor of butync acid or fermenta- 
tion, or there is a vanegated bactenal 
flora or yeast cells, such a commumcation 
IS probable 

The site of the commumcation can be 
further locahzed by mstillmg an mdicator 
dye, such as gentian violet, mto the 
stomach with a stomach tube If this 
dye does not appear m the dramage, it is 
assumed that the fistula is from the 
esophagus , if it does appear, such a possi- 
bihty IS not excluded, as the dye might have 
been regurgitated Existence of a fistula 
IS confirmed if, after oral admimstration, 
the dye appears on the dressmg 

The diagnosis can be confirmed by 
roentgen examination Such exammation 
IS necessary to determme the exact location 
of the fistula and is the only conclusive 
diagnostic procedure m the absence of a 
thoracostomy opemng or aspiration 

Treatment of the empyema is the same 
as m the uncompheated case, adequate 
drainage of the empyema cavity usually 
requires nb resection 

Treatment of the fistula has been chiefly 
conservative By tube feedmg or gas- 
trostomy the esophagus is put at rest, 
and the fistula closes spontaneously Ar- 
quellada (2), m 1920, was the first to report 



Table I Reported Cases op Esophaoopleural Fistula Complicating EMPvnjtA 
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The Use of Pyridoxine Hydrochlonde m Radiation Sickness' 

H L VAN HALTERN, MJ) 

Pontiac, Mich 


-r>OLLOWiNG THE publication of Max- most cases, and tbe total daily dosage rep- 
JD field's results m the treatment of resents the total roentgens, measured in 
radiation sickness by pyndoxme hydro- am, given to all fields treated 
chlonde (vitamm Be) m 1943 (6), we From the accompanymg table it is seen 
became mterested in this drug and subse- that, among the total of 81 cases, ex- 
quently began its use m radiation sickness cellent results were obtained m 44 (54 per 
at The Henry Ford Hospital In order to cent), and good results m 28 (35 per cent) 
give the drug a thorough trial, it was de- In 9 cases (11 per cent) vonutmg was not 
aded to hmit its use to the more severe entirely reheved and a troublesome degree 
cases and not to use it prophylacticaUy of nausea remamed Some of the last 
With this in view, we arbitrahly classified group had a nofaceable rehef of symptoms, 
our cases of radiation sickness mto four and others none at aU, m general, there 
groups (1) mild (anorexia and some was no rehef of diarrhea, tenesmus, and 
nausea) , (2) moderate (rather severe urmary frequency, but in many cases 

nausea, distaste for food, and occasional nausea and vomitmg were dimmished 
vonutmg) , (3) severe (pronounced nausea Tmcture of opium m a suitable vehicle 
and frequent vonutmg) , (4) late or mflam- gave the greatest rehef to the Group 4 
matory symptoms due to proctitis, enter- cases 

itis, and cystitis Recent hterature has added to the pos- 

No medication was offered to patients sible physiological causes of radiation sick- 
falhng m the first group Those m the ness Bean, Spies, and Vilter (1) gave x- 
other three groups received mtravenous ray therapy to patients who had a definite 
mjections of 25 to 50 mg of pyndoxme vitanun defiaency and who were suffenng 
hydrochlonde, m the form of Hexabetahn, from vanous stages of pellagra or penph- 
beginmng with the onset of symptoms eral neuntis They found a known. 
No other medication was given to any although rough, conelation between the 
patient either prophylacticaUy or other- seventy of radiation sickness and the de- 
rvise unless specificaUy mdicated The m- gree of vitarmn defiaency They were also 
jections were made at mtervals varymg able to show that correction of the vitamm 
from one to four days accordmg to thera- deficiency pnor to x-ray therapy was much 
peutic response more effiaent m obviatmg radiation sick- 

The results were arbitrarily classified as ness than admimstration of vitamm B 
(1) exceUent, i e , complete rehef of aU after irradiation was begun They suggest 
symptoms , (2) good, t e , rehef of aU vom- that the basic disorder m radiation sickness 
itmg and most of the nausea, (3) poor, is a disturbance m respiratory enzyme sys- 
le , no appreaable abatement of symp- terns 

touis Jenkmson and Brown (5) have likened 

Since inauguration of the use of pyn- the findmgs to those of shock They have 
doxine hydrochlonde, SI patients have re- graphically lUustrated the effect of x-rays 
ceived this drug The age and sex of the on the capiUary beds, with resultant ano\- 
patients, the diagnosis, daily total x-ray erma of ceUs, local capillary dilatation, 
dosage, and results of medicatton are given and finally, loss of plasma mto the tissues’ 
m the accompanymg tabulation Frac- They also pomt out that radiation sickness 
t^l doses to skm tolerance were used in is most hkely to foUow irradiation of those 

‘ From The Henry Ford Hospital, Detroit, Mich Accepted for publicaUon m November 1W5 
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tube feeding, and his was the first reported 
cure 

Blauvelt suggested the possibihty of 
surgically closing the fistula, but such an 
attempt had not been reported until 
Berman and Walters successfully cured 
the first reported broncho-esophagopleural 
fistula in this manner Conservative treat* 
ment havmg proved unsuccessful after 
seven months, they did a two-stage opera- 
tion, mcludmg further nb resection and 
complete decortication of the empyema 
cavity The broncho-esophagopleural fis- 
tula was easily identified, the esophagus 
was dissected loose from the bronchus, and 
the fistula was closed with mterrupted cat- 
gut The bronchus was dealt with in a 
similar manner 

summary 

1 A case of esophagopleural fistula as 
a comphcation of empyema, diagnosed by 
roentgen exammation pnor to any opera- 
tive procedure, is reported 

2 A bnef review of similar cases m 
the hterature is given 
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The Use of Pyndoxme Hydrochionde in Radiation Sickness 

H L VAN HALTERN, MJ) 

Pontiac, Mich 


T~v 0 LL 0 WiNG THE publication, of Max- most cases, and the total daily dosage rep- 
r field’s results m the treatment of resents the total roentgens, measured m 
radiation sickness by pyndoxme hydro- air, gpven to all fields treated 

From the accompanying table it is seen 


chlonde (vitanun B#) in 1943 (6), we 
became interested in this drug and subse- 
quently began its use in radiation sickness 
at The Henry Ford Hospital In order to 
give the drug a thorough tnal, it was de- 
cided to limit its use to the more severe 
cases and not to use it prophylactically 
With this m view, we arbitrarily classified 
our cases of radiation sickness mto four 
groups (1) nuld (anorexia and some 
nausea) , (2) moderate (rather severe 

nausea, distaste for food, and occasional 
vomitmg) , (3) severe (pronounced nausea 
and frequent vomitmg) , (4) late or inflam- 
matory symptoms due to proctitis, enter- 
itis, and cystitis 

No medication was offered to patients 
falling m the first group Those m the 
other three groups received intravenous 
injections of 25 to 50 mg of pyndoxme 
hydrochionde, m the form of Hexabetahn, 
beginnmg with the onset of symptoms 
No other medication was given to any 
patient either prophylactically or other- 
ivise unless specifically mdicated The in- 
jections were made at mtervals varymg 
from one to four days accordmg to thera- 
peutic response 

The results were arbitrarily classified as 
(1) excellent, i e , complete rehef of aU 
symptoms, (2) good, i e , rehef of all vom- 
iting and most of the nausea, (3) poor, 
i e , no appreciable abatement of symp- 
toms 

Smce inauguration of the use of pyn- 
doxme hydrochionde, 81 patients have re- 
ceived this drug The age and sex of the 
patients, the diagnosis, daily total x-ray 
dosage, and results of medication are given 
m the accompanying tabulation Frac- 
tional doses to skin tolerance were used in 


that, among the total of 81 cases, ex- 
cellent results were obtained m 44 (54 per 
cent), and good results m 28 (35 per cent) 
In 9 cases (11 per cent) vomitmg was not 
entirely reheved and a troublesome degree 
of nausea remamed Some of the last 
group had a noticeable rehef of symptoms, 
and others none at aU, m general, there 
was no rehef of diarrhea, tenesmus, and 
urinary frequency, but m many cases 
nausea and vomitmg were dimmished 
Tmcture of opium m a smtable vehicle 
gave the greatest rehef to the Group 4 
cases 

Recent hterature has added to the pos- 
sible physiological causes of radiation sick- 
ness Bean, Spies, and Vilter (1) gave x- 
ray therapy to patients who had a defimte 
vitamm deficiency and who were suffermg 
from vanous stages of pellagra or penph- 
eral neuritis They found a known, 
although rough, correlation between the 
seventy of radiation sickness and the de- 
gree of vitamm deficiency They were also 
able to show that correction of the vitamm 
deficiency pnor to x-ray therapy was much 
more eflSaent m obviatmg radiation sick- 
ness than admmistration of vitamm B 
after irradiation was begun They suggest 
that the basic disorder m radiation sickness 
IS a disturbance m respiratory enzyme sys- 
tems 

Jenkinson and Broivn (5) have likened 
the findmgs to those of shock They have 
graphically illustrated the effect of x-rays 
on the capillary beds, with resultant anox- 
emia of cells, local capillary dilatation, 
and finally, loss of plasma mto the tissues 
They also pomt out that radiation sickness 
IS most hkely to follow irradiation of those 
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tube feeding, and his was the first reported 
cure 

Blauvelt suggested the possibihty of 
surgically closing the fistula, but such an 
attempt had not been reported until 
Berman and Walters successfully cured 
the first reported broncho-esophagopleural 
fistula m this manner Conservative treat- 
ment havmg proved unsuccessful after 
seven months, they did a two-stage opera- 
tion, indudmg further nb resection and 
complete decortication of the empyema 
cavity The broncho-esophagopleural fis- 
tula was easdy identified, the esophagus 
was dissected loose from the bronchus, and 
the fistula was closed with mterrupted cat- 
gut The bronchus was dealt with m a 
similar manner 


summary 

1 A case of esophagopleural fistula as 
a comphcation of empyema, diagnosed by 
roentgen examination pnor to any opera- 
tive procedure, is reported 

2 A brief review of sumlar cases m 
the hterature is given 

209 StoSessiDual Bldf , 

Pasadena, Calif 
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Case 

Age 

Sex 

Diagnosis 

Daily Dose 
of Radiation 

Result of Treatment 
ivith Pyndoxme 
Hydrochlonde 

60 

41 

Female 

Carcinoma of breast 

300 r 

Excellent 

61 

44 

Female 

Carcinoma of cervix and vagina 

400 r 

Excellent 

62 

52 

Female 

Carcinoma of ovary 

400 r 

Excellent 

63 

42 

Female 

Carcinoma of rectum 

676 r 

Excellent 

64 

39 

Female 

Carcinoma of cervix with exten- 
sion to broad ligaments 

400 r 

Excellent 

65 

26 

Male 

Carcmoma of nasopharynx with 
metastasis to spine and pelvis 

700 r 

Good 

66 

45 

Male 

Carcmoma of rectum 

400 r 

Excellent 

67 

25 

Male 

Mane-Strumpell arthritis 

400 r 

Excellent 

68 

34 

Female 

Mane-Strumpell arthritis 

4M r 

Excellent 

69 

42 

Female 

Caranoma of cervix with local 
metastasis 

400 r 

Good 

70 

33 

Female 

Carcinoma of cervix 

400 r 

Excellent 

71 

34 

Female 

Carcinoma of cervix with metas- 
tasis 

650 r 

Excellent 

72 

11 

Female 

Actinomycosis of lungs and pleura 

150 r 

Excellent 

73 

33 

Female 

Metastatic carcinoma of spine 
and abdomen 

675 r 

Good 

74 

61 

Male 

Carcinoma of bladder 

400 r 


75 

64 

Female 

Carcinoma of breast with metas- 
tasis 

Hodgkin’s disease 

650 r 

Good 

70 

24 

Female 

600 r 


77 

43 

Female 

Lymphoblastoma 

600 r 


78 

64 

Female 

Metastatic carcinoraaof spine and 
pelvis 

650 r 

Poor 

79 

49 

Female 

Carcinoma of ovary, inoperable 

650 r 


80 

36 

Female 

Carcmoma of cervix 

600 r 


81 

50 

Feirale 

Carcinoma of kidney 

300 r 

Excellent 


parts of the body possessing the largest 
capillary beds and, to combat it, they recom- 
mend admimstration of a vasoconstrictor 
such as benzedrme sulfate The results 
obtained with this and a like drug were 
encouragmg 

More recently, Elhnger (3) has called 
attention to the close correlation between 


the threshold dose of x-rays producin 
hver m 3 ury in the laboratory animal an 
sensitivity to histamine He pomts ou 
the close similarity of hver damage due t 
\-rays and that produced by mjections c 
histamine, the histologic appearance c 
the hver cells being identical An mcreas 
m bile secretion was also observed bot 
after irradiation and histanune adnumj 
tration Elhnger beheves that he ha 
proved expenmentally that histanune i 
liberated m the tissues irradiated by x-rai 
and tliat it is to this histanune effect on th 
capiUanes and hver that radiation sicknes 
lb attnbutable If this theory is correct, i 
may weU be possible to prove a direct rela 
tionship between histamine sensitivity ii 
man and the unexplained occurrence c 


severe radiation sickness We feel there is 
need for further expenmentation in order 
to detemune the mode of action of pyn- 
doxme hydrochloride m the rehef of radia- 
tion sickness 


conclusions 

Our experience m the use of pyndoxme 
hydrochloride in radiation sickness leads 
us to beheve that it is a rehable and harm- 
less method of rehevmg that condition 
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& for supplying much of the Hexabetalm 

used in this work. 
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Table I Cases of Radiation Sickness Treated by Pyridoxins Hydrochloride 


Case Age Sex 


1 

61 

Female 

2 

37 

Female 

3 

53 

Female 

4 

24 

Female 

5 

61 

Male 

6 

61 

Male 

7 

33 

Female 

S 

58 

Female 

9 

63 

Female 

10 

32 

Female 

11 

46 

Female 

12 

45 

Female 

13 

47 

Female 

14 

28 

Male 

15 

48 

Female 

16 

48 

Male 

17 

45 

Female 

18 

57 

Male 

19 

57 

Female 

20 

40 

Female 

21 

43 

Female 

22 

71 

Female 

23 

45 

Male 

24 

46 

Female 

25 

20 

Male 

26 

40 

Male 

27 

28 

Female 

28 

66 

Mole 

29 

54 

Female 

30 

40 

Female 

31 

42 

Female 

32 

33 

Male 

33 

44 

Female 

34 

23 

Female 

36 

40 

Female 

36 

34 

Female 

37 

33 

Male 

38 

73 

Male 

39 

47 

Female 

40 

44 

Male 

41 

70 

Female 

42 

48 

Male 

43 

14 

Male 

44 

77 

Female 

46 

73 

Female 

46 

58 

Male 

47 

25 

Male 

*i8 

37 

Male 

49 

52 

Female 

50 

51 

52 

63 

27 

Male 

12 

Female 

68 

Female 

66 

Male 

54 

55 

63 

32 

34 

75 

Male 

Male 

Female 

56 

Female 

57 

66 

Female 

58 

59 

71 

Male 


Diagnosis 


Carcmoma of esophagus 
Sarcoma of chest wall 
Carcinoma of ovary 
Lymphoblastoma 
Carcinoma of rectum 
Carcinoma of bladder 
Mane-Striimpell arthritis 
Carcinoma of ovary 
Carcinoma of rectum with metas- 
toses 

Hod^Vm’s disease 
Carcmoma of cervix 
Carcinoma of tectum 
Carcmoma of cecum 
Mane-Strumpell arthritis 
Carcmoma of cervix 
Seminoma of testis 
Carcinoma of bladder 
Metastatic carcmoma of lungs 
Carcmoma of uterus with metas- 


tasis 

Carcmoma of bladder 
Carcinoma of esophagus 
Carcinoma of uterus 
Carcmoma of prostate withmetas- 
taxes fn spme and pelvis 
Caranoma of breast with gen- 
erahzed metastases 
Sarcoma metastatic to spine and 
lungs 

Mane-Strumpell arthritis 
Carcinoma of ovary 
Carcmoma of rectum 
Caranoma of cervix 
Carcinoma of cervix 
Caranoma of kidney 
Mane-Strflmpcll arthntis 
Caranoma of uterus 
Endoiuetnosis with abdommal 
metastasis 
Carcmoma of cervix 
Hodgkm’s disease 
Mane-StrfimpeU arthntis 
Regional ilcitis 
Caranoma of bladder 
Semmoraa of testis 
Carcmoma of kidney 
Hodgkin’s disease 
Grawitz tumor of kidney with 
metastasis 

Caranoma of ovary with abdom- 
inal metastasis 
Caranoma of breast 
Caranoma of rectum with metas- 


Mane-Strtoipell arthntis 
Mane-Strihnpell arthntis 
Caranoma of cervix with metas- 
tasis to pelvis 
Mane-Striimpell arthntis 


s pneumoma 

ipbosarcoma, retropentoneal 
inoma of tonsil with metas- 
sis to cervical nodes 
imatoid arthntis 
le-Struinpell arthntis 
moma of ovary 
moma of gallbladder 
moma of ovary 
erable caranoma of rectum 


Dally Dose 
of Radiation 


Result of Trtalmojt 
with PyudanoE 
Hydiochlonde 


300 r 
300 r 
400 r 
350 r 
400 r 
400 r 
400 r 
400 r 
600 r 

600 r 
400 r 
650 r 
700 r 
400 r 
600 r 
400 t 
300 r 
700 r 
376 r 

400 r 
300 r 
400 r 
676 r 

600 r 

600 r 

400 r 
400 r 
400 r 
400 r 
400 r 
300 r 
400 r 
400 r 
600 r 

400 r 
360 r 
400 r 
150 r 
300 r 
400 r 
300 r 
300 r 

600 r 
350 r 

300 r 
400 r 

400 r 
400 r 
600 r 

400 r 
150 r 
200 r 

200 r 
400 r 
400 r 
400 r 
300 r 
400 r 
400 r 


Excellent 

Excel! tnt 

Good 

Go^ 

Good 

Poor 

Good 

Go^ 

Excellent 

Good 

Good 

Excellent 

Good 

Excellent 

Excellent 

Excellent 

Good 

Excellent 

Excellent 

Excellent 

Good 

Excellent 

Good 

Poor 

Poor 

poor 

Good 

Good 

Excellent 

Good 

&celleflt 

Poor 

Good 

Good 

Good 

Excellent 

Excellent 

Good 

Excellent 

Excellent 

Excellent 

Excellent 

Good 

Good 

Excellent 

Good 

Excellent 

GiXJd 

Excellent 

Good 

Excellent 

Good 

Poor 

Poor 

Excellent 

ExceUent 

Excellent 

Excellent 

Excellent 




j Peroral Administration of Vitamm Be (Pyridoxme 

Hydrociilonde) m the Treatment of Radiation Sickness' 

A OPPENHEIM, M D , and BJORN UH, M D » 


i* 


A SERIOUS complication of radiation 
therapy is the frequent occurrence of 
nausea and vomitmg, commonly called 
radiation sickness At times this becomes 
so severe that it necessitates temporary or 
even permanent cessation of a projected 
course of therapy 

Since the mdividual reaction to radiation 
IS vanable, one cannot predict which pa- 
tient will develop radiation sickness Em- 
pirically, the determimng factors should be 
the size of the port, dosage, and region 
treated, but such is not always the case 
The amount of roentgen absorption neces- 
sary to produce and mamtam radiation 
sickness has not been determined and is 
probably not a constant factor It has been 
our experience, however, that ill effects 
seldom follow treatment of penpheral 
ports, while irradiafaon of the torso, par- 
ticularly the abdomen, usually produces 
some nausea and vomitmg We have not 
noted any defimte relationship between 
nutntional status and the abihty to tolerate 
radiation therapy 

Many theories have been advanced as to 
the cause of radiation sickness, and many 
therapeutic measures have been tned, none 
of which has proved entirely satisfactory 
The vitamm B group has been used exten- 
sively, and ivith not mconsiderable success 
The use of vitamm B* by Wilhs et al (1) m 
the nausea and vomitmg of pregnancy and 
the uniformly good result obtained by 
hlaxfield, Mcllwam, and Robertson (2) 
from the intravenous adnumstration of 
tlus drug m the treatment of radiation sick- 
ness prompted our present miestigation 
The mtraxenous route of adnumstration, 
although effectue, is cumbersome, time- 
tonsuming, and less smtable to a large 


chmc than the peroral route This paper is 
a preliminary report on the use of vitamm 
Bt (pyndoxme hydrochlonde) given per 
os to a senes of 50 patients who devel- 
oped nausea or vomitmg, or both, dunng 
radiation therapy, or had had these symp- 
toms dunng a previous course of treatment 
Otherwise the patients were unselected 
After prehmmary mvestigation, it was 
found that the best results were obtained 
when 75 to 100 mg doses were given one- 
half hour before meals, three or four times 
a day The larger doses were chosen when 
treatment was given to the abdomen or 
chest, the smaller when treatment was 
directed to the pelvis or penpheral ports, 
such as the axiHa, neck, or grom If the 
dose was less than 75 mg , the maximal 
benefit was not obtamed Occasionally, 
when the drug was not retamed because of 
vomitmg, the oral dose was supplemented 
by mtravenous medication 

Table I shows the results of peroral ad- 
mmistration of ntamm Be m the 50 cases 
Unless otherwise specified, the irradiation 
factors were 250 kv , 1 5 mm copper fil- 
ter, 50-70 cm target-skm distance The 
results were graded as follows Excellent 
{£) when there was complete cessation of 
nausea and vomitmg, Good {G) when the 
patient had only occasional days of dis- 
tress, the symptoms bemg reduced at least 
75 per cent by medication. Fair, when 
symptoms were reduced only 50 per cent, 
and finally, Failure, when symptoms were 
shghtly or not at aU reheved Before the 
pills were given, the patients were told that 
the medication was for experimental pur- 
poses, and each was asked to keep a daily 
record of the degree of nausea, vomitmg, 
or any other untoward symptoms that oc- 


* li-Li-piLd for publication m February IWG 

llo InsUtute m diagnosis and treatment of cancer, at the Memorial 
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curred They were seen frequently during 
the penod of observation An effort was 
made to evaluate the pharmacological ac- 
tion of the drug as distinct from the psy- 
chological effect manifest m takmg pills, 
keeping of records, and the personal atten- 
tion involved 

From Table I, it wiU be seen that m 30 
cases (60 per cent) results were excellent, 
m 6 (12 per cent) good , m S (16 per cent) 
fair, while there were 6 (12 per cent) failures 
Five of the 6 failures, as shown m Table II, 
occurred when the abdomen was irradiated, 
although S of the 21 cases so treated showed 
excellent results This confirms our previ- 
ous obsenmtion that treatment over the 
abdomen is more apt to produce nausea and 
vonutmg than irradiation of any other body 
region, and the sjrmptoms are more difficult 
to control noth vitarmn B« 

It was found that those who failed to re- 
spond to the imtial dosages calculated for 
the vanous body regions did not improve 
even though larger doses were given On 
the other hand, a number of patients, once 
nausea and vormtmg were controlled, were 
able to continue treatment for some time 
ivithout pills, and then reqmred lesser 
amounts for control of recurrent symptoms 

In a few cases, a placebo was substituted 
for the vitamm Bs after symptoms had been 
alleviated by the latter drug Symptoms 
always recurred, but were controlled again 
with resumption of the vitamm admimstra- 
tion 

No significant alteration in blood pres- 
sure was noted 

The symptoms of radiation sickness were 
aggravated in one patient following the 
admimstration of vitamin Bj In one pa- 


Table II Results of Vitamin Bi Therapy in 50 
Cases op Radiation Sickness Summarized 


Body 

Region 

Treated 

Num- 

ber 

of 

Cases 

Number 

Excellent 

Number Number 
Good Fair 

Num- 

ber, 

Fail- 

ures 

Head, Neck 

3 

3 

0 

0 

0 

Breast 

4 

3 

0 

0 

1 

Chest 

16 

11 

4 

1 

0 

Abdomen 

21 

S 

2 

6 

5 

Pelvis 

6 

5 

0 

1 

0 

Total 

50 

30 (60%) 6 (12%) 8 (16%) 6 (12%) 


tient a scaly and folhcular type of eruption 
developed, which disappeared on with- 
drawal and reappeared on readinimstration 
of the drug 

CONCLUSION 

A prehxmnary report is presented on the 
peroral use of vitamin Ba (pyridoxme 
hydrochlonde) in the treatment of radia- 
tion sickness m a senes of 50 cases A sig- 
nificantly high percentage of favorable re- 
sults was obtained 

■Acknowledgments The authors are indebted 
to Merck & Co , Inc , Rahway, N J , for the wtamin 
Be (pyndoxine hydrochlonde) used m this study 
They are also grateful to the attending physicians 
of the vanous services at Memonal Hospital for 
furnishing them with the clinical material, and to the 
techmcians of the Radiation Department for their 
co-operation 

Memonal Hospital 
444 East 68tli St 
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Pyndoxine Hydrochlonde (Vitamin Bb) m the Control of 

Radiation Sickness- Prelimmary Report 

LAWBENCE D SCOTT, MJ) ,» and GADSON J TAHLETON, M.D • 

Nashvillo, T flnn, 


S INCE 1934, we have used the protracted 
fractionated method of deep x-ray- 
therapy m the treatment of practically all 
types of mahgnant neoplasms that have 
been referred to us for treatment As m 
most general radiological clmics, carci- 
nomas of the uterme cervix and breast 
are by far the most frequent types of lesion 
encountered From 1934 to 1941, we used 
the old Drum type of eqmpment umt, 
operatmg at 200 kv p , 5 ma , 50 cm dis- 
tance, 0 5 mm Cu plus 1 0 mm A1 filter, 
with an output of 17 r per minute in air, not 
mcludmg back-scatter Dunng that seven- 
year penod, the control of x-ray sickness 
was qmte a problem We used face masks 
(1), nembutal (2), fnut jmces (3), good 
ventilation of therapy rooms (4), and many 
other measures recommended by various 
authors, with vanable results 

In 1941, we installed a modem shock- 
proof 220-kv p umt, operatmg at 200 kv , 
20 ma , 50 cm distance, and an r output of 
50 per mmute, with 0 5 mm Cu plus 1 0 
mm A1 filtration From that time on, 
radiation sickness ceased to be a major 
problem unless we mcreased our daily dose 
from 300 to 500 or 600 r It was about this 
time that we began to administer mco- 
tmic acid (5) and thiamine chloride (6) 
routmely to patients recei-vong 200 kv 
x-ray therapy This probably helped to 
prevent some cases of radiation sickness, 
but m other instances it was wholly 
meffective 

It IS generally recognized that the larger 
the daily dose of radiation ivith a 200-kv 
umt, the greater is the possibihty of 
x-ray sickness The size of the field, the 


area treated, and the general nutnhona! 
state of the patient also play unportan) 
roles (7) It has been our expenence thal 
when two areas of the pelvis or breast an 
treated, with fields up to 15 X 15 cm. anda 
daily dosage of 150 r measured in air to eaci 
area, severe radiation sickness rarely de- 
velops, provided proper attention is gi\ en tc 
the patient’s general nutntional state (S) 
Diarrhea practically never occurs unda 
these circumstances If, however, th( 
epigastric area or nght and left hypochon 
dnac regions are treated with 150 r, usinj 
15 X 15 cm fields, radiation sickness occur 
much more frequently and usually require 
special attention if therapy is to be con 
tmued (see Case IS) Lesions of the tx 
tremities can be given large doses of radia 
tion -without signs of radiation sicknes 
(see Case 5) 

In April 1945, we decided to double tin 
daily x-ray dosage of 300 r, so as to givi 
600 r In this way we hoped to decreaa 
the time necessary for adequate treatmen 
of cases of carcmoma m the hospital, t( 
make possible a more rapid turnover o 
cases, and to reduce the hospital expense 
proportionately 

Economics plays an important part u 
the management of any type of mahgnanl 
chsease, especially among people whosf 
average econormc status is low Two ques 
tions immediately confronted us (1) Hou 
could we control the x-ray sickness that w£ 
felt would most probably develop^ (2] 
Would the end-results be equally good^ h 
is the purpose of this paper to answer th£ 
first question Ob-viously, we cannot an- 
swer the second until more tune has elapsed 


From the Department of Radiology, ^or^ W Hubbard Hospital of Aleharry iledical CoUege Nashville, 

in Accented for pubhCBUonm April 1940 ^ 

Chainnan of the Department of Radiology and Professor of Radiology of Meharry Medical College Radi 
¥:;SMow"o?o1^:Mehaixy Medical College 
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and compansons can be made with other 
groups treated with smaller dosages Kap- 
lan (9), however, recommends 1,000 to 
2,000 r m from ten days to two weeks as 
pre-radium x-ray therapy m carcmoma of 
the cervix This became the basis of our 
modified massive dose techmc The four 
breast cases mcluded m our chart were aU 
moperable and hopeless, and radiation 
therapy was given only for palhation 

Maxfield, McHwam, and Robertson (10) 
reported excellent results with pyndoxme 
hydrochlonde (vitamm Bs) m over 50 cases 
of radiation sickness We deaded to use 
this drug m addition to 50 mg of mcotimc 
acid 1 1 d We also decided to give 25 mg 
of pyndoxme hydrochlonde mtravenously 
immediately after each x-ray treatment, 
without waitmg for symptoms to develop 
as the above authors had done 

Up to the present, we have used an x-ray 
dose of 600 r together with 25 mg of pyn- 
dovine hydrochlonde, admimstered mtra- 
venously, m about 35 cases The ac- 
companymg table shows the results m the 
first 20 cases (m one of these only 300 r per 
treatment were given) The majonty of 
these patients were treated five times 
weekly, allowmg them to rest on Saturday 
and Sunday Up to the present the clmical 
response has been the same as when only 
300 r were given, except that more cases 
of diarrhea have occurred Treatment 
with a few doses of bismuth subcarbonate 
was effective in controllmg that symptom 
m practically all instances 

All patients mcluded m this report were 
Amencan Negroes WOiether race is a fac- 
tor in the frequency of radiation sickness 
IS beyond the scope of this paper, but 
we have never had the high mcidence of 
radiation sickness (50 per cent) reported by 
some writers (11) 

In 5 of the 20 reported cases the patients 
were ambulatory and we felt that more 
than ordinary care had to be exercised in 
tins group Each of these patients was 


carefully questioned every day regarding 
nausea, vonutmg, anorexia, diarrhea, or 
other suggestive symptoms Only one re- 
ported some nausea and vonutmg (Case 
16) Incidentally, this is the patient who 
received 300 r per treatment, mentioned 
above With mcrease of the dosage of 
pyndoxme hydrochlonde to 50 mg she 
expenenced no further trouble 

SUMMARY 

By mcreasmg the daily x-ray dosage 
from 300 to 600 r and admimstenng pyn- 
doxme hydrochlonde, we succeeded in re- 
ducmg the treatment tune for vanous types 
of mahgnant growth by approximately 
one-half and at the same time prevented 
the development of radiation sickness 

Note The pyndoxme hydrochlonde used m 
this mvestigation. was kindly furnished by E R 
Sqmbb & Sons 

Meharry Medical College 
Nashville 8, Tenn 
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Tablb 1 Prophvlachc Use of Pvridqmnb Hvdrociiu«ude (VrrAmN Be) por Radiatjok Sickness Review of 20 Cases (Continued) 


Results 

Partial relief of nau- 
sea 11/13, pernin- 
nent and complete 
relief 11/14 

Nausea partially re 

S lieved immediately 
with B| Vomiting 
occurred as soon as 
B| was suspended, 
12/23 Diarrhea 
relieved with sub- 
carbonate of bis- 
muth 

Slight nausea 12/10 

Complete and perm- 
anent relief of 
nausea 30 minutes 
after administra- 
tion of Bt 12/14 
No other symp- 
toms on or after 
that day 

s 

s 

g, 

w 

Others 

None 

1 

Pam in cpjgas- 
1 tnum, coiisti- 

[ pation LActpl 

one day 

1 

Constipation 
with tendency 
to progressive 
increase in 
ftetjuency of 
stools 

None 

1 Appe- 
tite 

Fair 

Poor 

Good 

Good 

1 

s s 

P’S 

f 5 „ 1 4 „ , . 

3 rSJo|J§J 3 & 

5 ^ 
o S 
> 

^ |§2J5|§2^5'h I 1 

Nausea 

Moderate 

11/13, 

slight, 

ll/U 

Severe 

Slight 

12/10 

Moderate 

12/14 

'So 

a 2 

3 o 

25 mg B| im- 

mediately af- 
ter treat- 

ment 11/13, 
50 mg 11/14 
and after 

26 mg B« im- 

1 mediately af- 
ter treat- 

ment On 12/- 
10, 50 mg 

12/20, 76 

ntg 12/21, 

126 mg 12/- 
22, 60 mg 

12/26 and 
12/27 

25 mg Bs im- 
‘ mediately af- 
ter each treat- 
ment except 
13/7 

25 mg Bi 12/14 
only 

1 X-Ray 

' Treatments 

3 = SioXfi Sg-SSsI 

M <« w w ^ 

Diagnosis 

"o a 2^ J 2 ^ 5 li-o "q 

2 -3 Efg 3r ^ 3 “ 

U, C 2 C 

s'°^S 1° 1 

iflil III ii 

3 C Pi 

Names, Age, 
Sex, Date 
X-Ray Ther- 
apy Begun 

S ^ U5 w « 

2^ ^ ^ 

jp,2 

t- S s gj 1 


390 
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selection of patients, except that those 
whose symptoms could be “cured” by 
smelhng aromatic spirits of ammoma or 
other such medication were excluded 
Patients with carcmoma of the cervix 
were treated with 200'kv x-rays through 
six external ports, with the addition of 
mtravagmal therapy m a few instances 
Those with carcmoma of the colon (all of 
them rectal lesions) received 400-kv ther- 
apy through one anterior and two posterior 
ports over the mvolved area, except m 
case 31, m which radiabon was given over 
the hver for metastasis For Mane- 
Strumpell arthritis, 140-kv therapy was 
used, directed to three spmal and sacro- 
ihac ports Carcmoma of the breast was 
treated through one anterior and one pos- 
tenor port m the axillary regions, with 
200-kv therapy Patients with Hodgkm’s 
disease, lymphosarcoma, undifferentiated 
carcmoma, etc , received appropnate ther- 
apy over the mdicated areas with 140- or 
200-kv x-rays 

The antispasmodic drug, trasentme (75 
mg per tablet), was used mitiaUy on 26 
patients, with a dosage range from 225 to 
1,000 mg per day m divided doses 
Thirty-two patients were then treated 
ivith trasentme-phenobarbital m doses of 
1 or 2 tablets three times a day Inasmuch 
as a trasentme-phenobarbital tablet con- 
tains 20 mg of trasentme plus 20 mg of 
phenobarbital, and smce a trasentme tab- 
let alone contams 75 mg of the drug, it was 
thought that nausea and diarrhea might be 
controlled even more effectively if addi- 
tional antispasmodic therapy were pro- 
vided along with the phenobarbital A 
small group of patients, therefore, com- 
plaiiung prmcipally of those s}Tnptoms 
were treated with trasentme-phenobar- 
bital, 1 tablet three times a day, plus 
trasentine m doses of 1 to 3 tablets (75 
mg each) tliree or four times a day 
Results m this small senes of 7 patients 
were gratifying 

This form of medication was selected 
because tablets are easy for most people to 
take, and the necessity of parenteral ther- 
apy IS eliiiunated Trasentme is non- 


habit-fonnmg, and with the amount of 
phenobarbital contamed m trasentme- 
phenobarbital tablets, the danger of bar- 
biturate habituation is reduced to a tmn- 
iTTi iim Trasentme is an effective mtestmal 
antispasmodic as shown by a number of 
workers (18) It has all of the desuable 
acbons of both atropine and papaverme 
but IS essentially devoid of the undesuable 
side-effects of the former drug on the 
heart, pupil, accommodation, and the 
sahvary glands (3, 9, 15) 

DISCUSSION 

As shown m the accompanymg table, 6 
patients failed to gam rehef from the use of 
either trasentme or trasentme-phenobar- 
bital Two of these had carcmoma of the 
cervix m terminal stages One had 
recently been operated upon for carcinoma 
of the rectum and an ileostomy had been 
performed In 3 patients who failed to 
respond to trasentme, diarrhea was also 
unreheved by large doses of tmeture of 
opium 

Five patients either stopped takin g the 
drug after symptoms were reheved or con- 
sumed then entue supply and went for 
a tune without obtammg more Each of 
these expenenced a return of previous 
symptoms, which were agam reheved upon 
resummg trasentme medication 

Two patients who had previously re- 
ceived pyndoxme hydrochloride (vit amin 
Bg) without benefit obtamed complete re- 
hef with trasentme There was only one 
complamt relative to the admimstration of 
trasentme, namely that the tablets were 
"too sweet ” The patient contmued tak- 
mg the drug, however, and obtamed rehef 

The pain complamed of by some of the 
patients was desenbed m each instance as 
“gnpmg,” which conforms to Kallet’s (10) 
statement that "much of the tenesmus is 
due to sphincter spasm ” In aU of these 
cases moderate to complete rehef was ob- 
tained 

In those patients who exhibited consid- 
erable apprehension, the use of trasentme- 
phenobarbital was of considerable value, 
m accord wuth the iiell recogmzed fact that 
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I T IS WELL KNOWN that X-ray therapy m- ished jMitchell (14) has descnbed nuclac 
jures healthy as well as mahgnant cells acid and carbohydrate metabolism altera 
According to Kallet and Thorstad (10), tions, and, though he does not correktf 
this injury is anatomically manifested by these with radiation sickness, it is cer 
an imtial edema as a result of damage to tamly within the realm of possibility tliat 
connective tissue and blood vessels With they may be of importance in that resped 
furtlier trauma, an endartentic process On this basis, several reports, (2, 4, 7, 11, 
develops, with thickenmg of the walls and 12, 13, 16) have appeared in the hteratoe 
a gradual decrease m the size of the lumen mentiomng the use of vitamin supplements, 
of the intestine particularly thiamme chlonde, pyndoane, 

The most distressing symptoms which and mcotimc aad Jenkmson and Biom 
follow intensive irradiation are nausea (S) hav'e commented on the possible valus 
(sometimes vonutmg) and diarrhea, fre- of amphetamme and d-desoxyphednne 
quently accompamed by pain and evidence On the other hand. Holmes (6) has demon 
of urinary bladder irritation Such symp- strated that serum cholesterol leid 
toms are seen particularly in those patients roughly parallel the development of radia 
recaving radiation to the pelvic area, be- tion siclmess, and that those patients o 
cause of the anatonuc proxirmty of the whom symptoms develop durmg the coins 
lower mtestme to the uterus and the fre- of irradiatiou therapy show a fall in ti 


quency mth which x-ray therapy is em- cholesterol level 
ployed for the treatment of carcinoma in Wallace (17) reported deal studies on 
or about the latter organ senes of patients receivmg x-ray therap 

The cause of these sequelae remams an over the pelvis and descnbed changes w 
enigma, although it seems jiossible that cumng in the small bowel which simulate 
they may be due to a direct action of the those of vutanun deficiency It is mteral 
x-rays on the rectum and/or sigmoid colon, mg to note that he called attention to sej 
urinary bladder, and probably some por- mentation of the baninn stream, dunn 
tions of the small bowel ution of mtestmal motihty, and narromn 

Many factors, rangmg from the psychic of the lumen, as well as fiatterung of the 
effect of the mechanical apparatus em- mucosa] pattern of the bowel These obser 
ployed, mth its attendant noise and vations, coupled ivith the well knoivn ab 
accompanying odors, to blood electrolyte dormnal cramps and tenesmus, strongly 
alterabons and vitamm deficiencies, have suggest that the immediate cause of the 


been offered as explanations Goldman nausea, diarrhea, and abdominal pam may 
(5) has descnbed disturbances m both be mtestmal and sphincter spasm With 
mtrogen and inorganic chlonde balance this possibihty m mind, we theorized that 
and has shoivn that changes m the latter adequate antispasmodic therapy should 
are associated with irradiation sickness, provide at least symptomatic rehef 
while Bean, Spies, and Vilter (1) reached 

the conclusion that persons on an made- ^ses ano treatment 

ate diet are more prone to have unto- Sixty-five patients receivmg mtensive 

^ard symptoms following x-ray therapy x-ray therapy are mcluded m this prehm- 

are ^ose who are adequately nour- mary senes There was no attempt at 
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lelection of patients, except that those 
vhose symptoms could be “cured” by 
meUmg aromatic spirits of ammoma or 
)ther such medication were excluded 
Patients with carcmoma of the cervix 
vere treated with 200-kv x-rays through 
ux external ports, wnth the addition of 
ntravagmal therapy m a few instances 
Those with carcinoma of the colon (all of 
them rectal lesions) received 400-kv ther- 
apy through one anterior and two postenor 
ports over the mvolved area, except m 
case 31, m which radiation was given over 
the hver for metastasis For Mane- 
Strumpell arthritis, 140-kv therapy was 
used, directed to three spmal and sacro- 
ihac ports Carcmoma of the breast was 
treated through one anterior and one pos- 
tenor port m the axillary regions, with 
200-kv therapy Patients with Hodgkm’s 
disease, lymphosarcoma, undifferentiated 
caranoma, etc , received appropnate ther- 
apy over the mdicated areas with 140- or 
200-kv x-rays 

The antispasmodic drug, trasentme (75 
mg per tablet), was used mitially on 26 
patients, with a dosage range from 225 to 
1,000 mg per day m divided doses 
Thirty-two patients were then treated 
ivith trasentme-phenobarbital m doses of 
1 or 2 tablets three tunes a day Inasmuch 
as a trasentme-phenobarbital tablet con- 
tains 20 mg of trasentme plus 20 mg of 
phenobarbital, and smce a trasentme tab- 
let alone contains 75 mg of the drug, it was 
thought that nausea and diarrhea might be 
controlled even more effectively if addi- 
tional antispasmodic therapy were pro- 
vided along ivith the phenobarbital A 
small group of patients, therefore, com- 
plammg prmcipaUy of those symptoms 
were treated with trasentine-phenobar- 
bital, 1 tablet three times a day, plus 
trasentme in doses of 1 to 3 tablets (75 
mg each) tliree or four times a day 
Results m tins small senes of 7 patients 
were gratifying 

Tins fonii of medication was selected 
because tablets are easy for most people to 
take, and tlie necessity of parenteral ther- 
‘ipy lb eliminated Trasentme is non- 


habit-formmg, and with the amount of 
phenobarbital contamed m trasentme- 
phenobarbital tablets, the danger of bar- 
biturate habituation is reduced to a min- 
imum Trasentme is an effective mtestmal 
antispasmodic as shown by a number of 
workers (18) It has aU of the desirable 
actions of both atropme and papaverme 
but IS essentially devoid of the undesirable 
side-effects of the former drug on the 
heart, pupil, accommodation, and the 
sahvary glands (3, 9, 15) 

DISCUSSION 

As shown m the accompanymg table, 6 
patients failed to gam rehef from the use of 
either trasentme or trasentme-phenobar- 
bital Two of these had carcmoma of the 
cervix m terminal stages One had 
recently been operated upon for carcmoma 
of the rectum and an ileostomy had been 
performed In 3 patients who failed to 
respond to trasentme, diarrhea was also 
imreheved by large doses of tmcture of 
opium 

Five patients either stopped t akin g the 
drug after symptoms were reheved or con- 
sumed their entue supply and went for 
a time without obtammg more Each of 
these expenenced a return of previous 
symptoms, which were agam reheved upon 
resummg trasentme medication 

Two patients who had previously re- 
ceived pyndoxme hydrochlonde (vitamm 
Be) without benefit obtamed complete re- 
hef ivith trasentme There was only one 
complamt relative to the admmistration of 
trasentme, namely that the tablets were 
“too sweet ” The patient contmued tak- 
mg the drug, however, and obtamed rehef 

The pam complamed of by some of the 
patients was described m each instance as 
“gnpmg,” which conforms to KaUet’s (10) 
statement that “much of the tenesmus is 
due to sphincter spasm ” In all of these 
cases moderate to complete rehef was ob- 
tamed 

In those patients who exhibited consid- 
erable apprehension, the use of trasentme- 
phenobarbital was of considerable value, 
m accord with the well recogmzed fact that 
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Table! Effect op Traseotivb'and Trasentiue-Piienobardital in Radiation Sickness 



Diagnosis 

Symptoms 

Treatment and Dose 

RtW 

1 

Carcinoma Cervix 

Pam + + 

Diarrhea -f 

T3 X 4 

+++ 

-b+P 

2 

Carcinoma Cervix 

Diarrhea -p 

T2 X 3 

++P 

3 

Carcinoma Esophagus 

Nausea -1- + 

T2 X 3 

-F++ 

4 

Carcinoma Cervix 

Diarrhea 4- + + 

T2 X 4 

+++ 

5 

Carcinoma Cervix 

Pain -p-p 

T2 X 3 

+++ 

6 

Carcinoma Cervix 

Diarrhea -p-p-p 

T3 X 3 

0 

7 

Carcinoma Cervix 

Nausea -p-p 

T2 X 3 

+++ 

8 

Carcinoma Cervix 

Diarrhea -p-p-p 

T3 X 3 

+++ 

9 

Carcinoma Cervix 

Nausea -p-p 

Diarrhea -p-p 

T2 X 3 

+++ 

+++ 

10 

Carcinoma Cervix 

Nausea -p 

T I X 3 

+-!+ 

11 

Carcinoma Cervix 

Pam -p-p 

Nausea -p-p 

T 1 X 4 

+-(■ 

-P++ 

12 

Carcinoma Cervix 

Nausea -P-p 

Diarrhea -p 

T I X 3 

-P++ 

+++ 

13 

Carcinoma Cervix 

Nausea -p-p 

Diarrhea -p-p-p 

T 2 X 3 

+ 

0 

14 

Caranoma Cervix 

Nausea -p-*- 
Diarrhca -P 

T3 X 3 

++ 

+++ 

15 

Carcinoma Cervix 

Nausea -P-p 

Diarrhea -p-p 

T3 X 3 

+++ 

-p-p+ 

16 

Carcinoma CervLx 

Nausea -p-p 

Diarrhea -P 

T3 X 3 

+ + 

17 

Carcinoma Cervix 

Nausea -p-p 

Diarrhea -p-p 

T3 X 3 

+++ 

-P 

18 

Carcinoma Cervix 

Nausea -p-p 

Diarrhea -p-p 

T 3 X 3 

■P++ 

■f++ 

19 

Carcinoma Cemx 

Diarrhea -p-p 

T 3 X 4 

+++ 

20 

Carcinoma Cervix 

Pain -p-p 

Diarrhea -p-p 

T 3 X 4 

+++ 

+++ 

21 

Carciuotna Cervix 

Diarrhea -p-p 

T3 X 4 

-P++ 

22 

Carcinoma Cervix 

Nausea -p-p 

T 2 X 3 


23 

Carcinoma Cervix 

Nausea -p-p 

Diarrhea -p-p 

T 3 X 3 

-P+ 

-P _ 

24 

Carcinoma Rectum 

Diarrhea + 

T3 X 4 

0 

25 

Carcinoma Cervix 

Diarrhea +4- 

T 2 X 4 

+4^ 

26 

Carcinoma Cervi\ 

Nausea -p-p 

Diarrhea -p-p 

T 2 X 4 

+ + 

+ + _ 

27 

Caremoma Cervix 

Nausea -p-p 

TP 1 X 4 

-P-PJ- 


Carcinoma Colon 

Nausea -p-p-p 

TP 2 X 3 

++__ 

29 

Carcinoma CerAox 

Nausea -p-p 

Fam -p-p 

TP2 X 3 

-P++ 
+ +_ 

30 

Mane-Strum peU Arthntis 

Nausea -p-p 

TP 1 X 4 

-P++ 

31 

rnremoma Rectum 

Nausea -p-p-p 

TP 2 X 3 

-P + + 

32 

33 

Mnne Strunipell Arthntis 
Caremoma Cervix 

Nausea -j — p 

Nausea -p-P 

TP > X 3 

TP 2 X 3 

0 

-P-P-P 
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Table I Effect of Trasentine and Trasentine-Phenobarbitol in Radiation Sickness {Conttnucd) 


Diagnosis 

Symptoms 

Treatment and Dose 

Relief 

34 Carcinoma Breast 

Nausea + + 

TP2 X 3 

-4--l"-l- 

36 Carcinoma Cervi-c 

Nausea + 

TP 2 X 3 

-4--V+ 

30 Carcinoma Cervix 

Nausea + + + 

TP 2 X 3 

4-t-t- 

37 Csrctitoma Cen’!\ 

Nausea -t + 

Diarrhea + 

TP 3 X 3 

-4-+-)- 

-b-b-i- 

38 Carcinoma Cervix 

Nausea + + 

TP2 X 3 

0 

39 Carcinoma CervLx 

Nausea +4- 
Diarrhea + 

TP2 X 3 

-f 

-f 

40 Carcinoma Cervix 

Nausea 4- + 

Diarrhea + + 

TP 2 X 3 

-4-+ 

-4- + 

41 Lymphosarcoma 

Nausea 4- + 

TP3 X 3 

+ + + 

42 Carcinoma Stomach 

Nausea 4- 4" 4" 

TP 2 X 3 

-t-4- 

43 Carcinoma Rectum 

Nausea 4- 

TP 2 X 3 

-1-4- 

44 Carcinoma Ovary 

Nausea 4 — h 
“ Nervousness” 4-4- 

TP 2 X 3 

+ + + 
-^-4-4- 

45 Hodgkin’s Disease 

Nausea 4-4- 

TP 2 X 3 

4-4-4- 

40 Caranoma Cervix 

Nausea 4--f- 

TP2 X 3 

4-4-4- 

47 Carcinoma Cervix 

Nausea 4--t- 

TP 2 X 3 

4-4- 

48 Carcinoma Rectum 

Nausea -1--4--1- 

TP 2 X 3 

4-4-4- 

49 Carcinoma Cervix 

Nausea -f 

TP 1 X 3 

4-4- 

50 Carcinoma Breast 

Nausea 4--f 

TP 1 X 4 

4- 

51 Hodgkin’s Disease 

Nausea -f-i- 

TP 1 X 4 

4-4-4- 

52 L'ndiffer Carcuioma 

iVausea -f 

TP I X 4 

4- 4- 4- 

53 Carcinoma Cervix 

Diarrhea 4--t- 

TP 1 X 4 

0 

54 Carcinoma Cervix 

Nausea -4-4- 
Diarrhea 4-4- 

TP 1 X 4 

-4--4--f- 

■ 55 Carcinoma Cervix 

Nausea -4- 

TP 1 X 3 

4- -4- 4- 

■ 50 Manc-Struinpell Arthritis 

Nausea -4- 

TP 1 X 3 

4 - 4 - 4 - 

57 Hodgkin s Disease 

Nausea -p-f- 

TP 1 X 4 

4 - 4 - 4 - 

58 Carcinoma Cervix 

Nausea -4- -4- 4- 

TP 1 X 4 

- 4 - 4 - 4 - 

59 Carcinoma Cervix 

Nausea -4- 
Diarrhea -4-4- 

TPl X4,T2X3 

H" 

+++ 

00 Carcinoma Cervix 

Nausea 4-4-4- 
Diarrhea -4- -4- 

TPl X3,T2X3 

4 - 4 - 4 - 

4 - 4 - 4 - 

, 01 Carcinoma Cervix 

Nausea -4--4- 
Diarrhea -|--4- 

TPl X3,T3 X3 

4 - 4 - 

4 - 4 - 

02 Caremonia Cervix 

Nausea -p 

Diarrhea -4--4- 

TP2 X3,T1 X3 

4 - 4 - 4 - 

4 - 4 - 4 - 

03 Carcinoma Cervix 

Pain -4- 
Diarrhea 4-4- 

TP 1 X4,T2 X4 

4 - 4 - 4 - 

4 - 4 - 4 - 

, 01 Carcinoma Cervix 

Nausea -4--4- 
Diarrhea -4- 

TP 1 X 3, T 3 X 4 

4-4-4- 
4- 4- -4- 

0 ) Carcinoma Cervix 

Nausea -4--4'-4- 
Diarrhea -4- -4- -4- 

TPl X3,T2X3 

0 

■ ~ ^ TrascnUntsphenobarbaal compound 

iwo lablcU ihrLt a da>. lIc + mild or sbcht + + 

u NortliLf 

1X4 One tablet four times a day 3X3 
moderate 4--4--b severe (or complete relief) 
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a sedative is of benefit in some cases of 
radiation sickness The combination of 
trasentine and phenobarbital in a smgle 
tablet IS of advantage, also, m that it 
ehmmates the necessity of two different 
medications 

We do not as yet know what, if any, 
influence trasentme may have upon the 
altered physiology of the mtestmal tract, 
but studies of tins problem are contem- 
plated 


SUJLMARY AND CONCLUSIONS 

From data obtamed up to the present 
time, we beheve that trasentme and tras- 
entme-phenobarbital are valuable adjuncts 
m the treatment of radiation sickness No 
toxic symptoms were noted among the 
patients thus treated even though some 
received almost 1,000 mg of trasentine 
per day (three 75 mg tablets 4 times a 
day) 

Trasentine seems to depress the appetite 
to some degree, but this factor is obinously 
difficult to evaluate in the type of patient 
under consideration Conversely, some 
patients volunteered that their appetites 
were better after receivmg trasentme 
This may well be due to the rehef of such 
disturbmg symptoms as nausea and diar- 
rhea 

Note The trasenbne and trasentine-phenobar- 
bital used in this study were supphed through the 
courtesy of Ciba Phanuaceuticil Products, Inc , 
Summit, N J 

DuLe University School of ilethcine 
Durham, N C 
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S. Simple, Accurate Fluoroscopic Method of , ^ , . 

Foreign Body Localization 

LT COL H W lAMISON, MC, AUS 


T he method of foreign body localiza- 
tion herein descnbed has proved m 
practice to be highly accurate and rapidly 
and easily accomphshed It has the added 
advantage of requiring no special appa- 
ratus It IS applicable to any fluoroscopic 
unit having some provision for fi\mg the 
distance from fluoroscopic screen to table 
top 


diameter of the screen The screen is 
moved cramahy irntil the center of the 
image of the skin marker comcides mth 
the edge of the screen Then, mth a soft 
wax pencd, a mark is made on the screen at 
the center of the projected foreign body 
image The screen is next shifted caudaHy 
until the shadow of the skin marker com- 
ades with the opposite margm of the 



Fig 1 Images of foreign body and skin marker supeninposed at center of fluoroscopic screen 
Fig 2 Fluoroscopic screen shifted cranially until the image of the skin marker comcides ivitb the margm 
of the screen The posiuou of the foreign body image la indicated on the screen by A 
Fig 3 Fluoroscopic screen shifted caudally until the image of the skm marker coincides ivith the opposite 
margm of the screen The new posiUon of the foreign body image is indicated on the screen by B The depth 
of foreign body (from skin marker) is mvcrsely proporbonal to distance AB 


The patient is placed on the fluoroscopic 
table The fluoroscopic screen is lived at 
a predetermined distance from the table 
top, and Its lUurmnation is limited to a nar- 
row beam centered durectly o\ er the foreign 
body to be locahzed A lead cross or other 
metalhc marker is affixed by adhesive tape 
to the patient's skin on the dependent side 
m such a position that the projected images 
of tlie foreign body and cross are supenm- 
poscd The fluoroscopic beam is then ad- 
justed to a narrow slit parallel to the long 
av^of tlie body, extending across the full 


screen A second mark is made with the 
wax pencil at the new position of the for- 
eign body image The distance between 
wax marks on the fl.uoroscopic screen is 
then measured, and, by reference to a cali- 
bration chart, the depth of the foreign body 
can be read off directly The point of at- 
tachment of the lead marker is indicated 
on the skm by wax pencil at the tune the 
marker is removed The position of the 
foreign body can then be reported as bemg 

“ cm deep to the mark on the skin ” 

Localization depends on the relative 
shift of tlie projected foreign body imai^e 
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on the fluoroscopic screen as compsu'ed 
with that of the lead skin marker, which, 
being attached to the dependent portion of 
the patient’s body, is at table-top level By 
using the diameter of the fluoroscopic 
screen as a measure, the skin marker image 
shift IS kept constant The screen-table 
top and focal-screen distances are also 
fixed Thus, the only vanable factor is the 
shift of the foreign body unage, which, m 
turn, IS proportional to depth of the foragn 
body in the tissues 

A calibration chart mdicating depth of 
foreign body in relation to foreign body im- 
age shift can be constructed mathemati- 
cally, given focal-table top, focal-foreign 
body, and focal-screen distances More 


simply, cahbrabon can be made by usmj 
a phantom, such as a discarded film boi 
top, to which appropnate lead numbers 
are fixed at 1 cm mtervals from fluoro- 
scopic table 

This method of localization has seseial 
advantages It is based on tnangulaboa 
using large dimensional relations and hence 
IS highly accurate, it requires no speaal 
apparatus otherthan some method for fixmj 
table top-fluoroscopic screen distance aad 
is therefore apphcable to almost all fluoro- 
scopic imits, it requires only a few secoods 
for its accomplishment 
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Medical and Hospital Insurance Problems^ 
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D octors who discuss subjects like the 
one assigned to me must be careful 
not to use the words “soaahsm” or “social- 
istic” as epithets If by the philosophy of 
sociahsm we mean that the strong should 
help to bear the burdens of the weak, doc- 
tors are the oldest and almost the only real 
soaahsts Smce the dawn of civdization, 
long before Karl Marx expounded his doc- 
trmes, they have adjusted their fees to the 
abihty of their patients to pay m an effort 
to see that the rich shall meet the expense 
of supplymg medical service to the poor 
As a cl^s, they beheve m the general 
pnnaples of insurance, that thrift is a vir- 
tue, and that the wise ivdl budget agamst 
heavy unforeseen expenditures I have 
asked many of my oivn colleagues how they 
would like to have their county medical 
society practice as a guild, receivmg two 
dollars per month for each man, woman, 
and child in the county, this money bemg 
distnbuted according to the abihty, energy, 
and populanty of the members The 
great majonty of those questioned ap- 
peared to beheve that under an ideal ad- 
mmistration of such a plan, ivith overhead 
expense cut to a mimmum, mth no duph- 
cation of eqmpment or labor, and with the 
time-consummg amemties mcidental to 
competitive private practice abohshed, 
they would find their mcomes greater, 
their work easier, their responsibihties 
hghter, and their leisure time longer 
Doctors do not object to havmg their fees 
paid They support workmen’s compen- 
sation laws in the various states m spite of 
the fact tliat these laws provide profes- 
sional senuces under a compulsory insur- 
ance plan 

WTiy, tlien, do doctors mvanably view 
with suspicion any proposal to supply 
niechcal sen ices tlirough such agencies as 

‘ Utail by uUi. at the Thirty -fin, t Annual Mecung of 
Aov 9-10, UU a 


the Blue Cross, voluntary medical insur- 
ance plans, or compulsory insurance plans 
as proposed m the Wagner-Murray-Dmgell 
bill I think the answer is simple It is 
not because these proposals are soaahstic 
What IS feared is not sociahzation but regi- 
mentation We fear, and we have good 
reason to fear, the mtroduction of a third 
party between ourselves and our patients 
This third party would have the power, 
because he would hold the purse-strmgs, 
to say what patients should be treated, 
how long, and m what manner, though his 
only qualification for his job nught be that 
he IS a good, faithful wheel horse of his 
party We have reason to fear regimenta- 
tion because of our experience with the 
care of the mdigent sick durmg the de- 
pression When soaal workers or over- 
seers of the poor had to contend not only 
with social problems, but also those which 
could be solved only by professionals, the 
whole admimstration of medical rehef was 
unsatisfactory to everyone concerned 
Some progress m efficiency, economy, and 
the promotion of the welfare of the pa- 
faents began to be made only when social 
and mechcal problems were completely di- 
vorced, the former bemg solved by framed 
soaal workers, the latter by medical men 
In its opposition to regimentation and 
pohbcal dommation, three courses he open 
to the orgamzed mechcal profession We 
might hsten to those, some of them sitting 
m the seats of the mighty, who beheve that 
every proposal for change should be op- 
posed If the entire membership should 
stand ivith a muted front, such opposition 
nught be successful, but it is apparent that 
imamnuty of opmion among all the mem- 
bers of a profession like ours is impossible, 
although we can expect, and can demand’, 
unanimous action based upon the will of 
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the majonty But there are many doctors The problems of radiologists, as they are 
Avho beheve changes in our methods of related to hospital and medical insurance, 
furmshmg medical care are necessary and are more complex than those of the general 
desirable, there are many more who are medical profession The nature of their 
convinced that changes are mevitable and calhng compels radiologists not only to 
that it is our function to see that they are practice an art, but also to conduct a bua 
wise changes The second course of action ness X-ray apparatus is expensive, and 
IS to abandon completely those pnnciples so much capital is required that many a 
to which aU honorable doctors subscribe, young radiologist either prefers or is dnven 
and to the support of which they dechcate by necessity to accept a salaned posihon 
their hves, and supmely accept all pro- mstead of estabhshing his own practice, 
posals, in spite of the fact that we know Overhead is high If only half our patients 
some of them would turn back the prac- paid us, or if our average fees were reduced 
tice of mechane to medieval tunes One one-half without an mcrease m volume. 


course would result m a program bemg most of us would soon be bankrupt The 
forced upon us which would eventually Amencan Hospital Assoaation, the Blue 
reduce the standards of mechcal practice Cross, and most of its member hospitals 
to the level of those m Central Europe appear to be determined to include s ray 
The other would result in a hopeless service as an integral part of hospitahza 
division ivithin our own ranks tion m spite of the opposition of the or 

Organized Amencan physicians must ganized mechcal profession They want 
follow a third course, approachmg their to be allowed to buy professional vray 
task m a spint of concihation and compro- sennee at wholesale and to sell it at retail 
mise In spite of what our so-called spokes- Fmahy, many doctors, perhaps a majonty 
men say, those who deal directly with of them, would like x-ray examinations tc 
patients know that the problem of supply- be free to their patients and paid for by 
mg adequate mechcal service to the under- msurance or by taxation, as Wassermanr 
pnvileged does exist They knoiv that tests are paid for now The most bittei 
many men and women fail to get needed opponents of national compulsory healtl 
mechcal service because “to beg they are insurance biUs, includmg the president o 
ashamed ” This is our problem and that the A M A m 1943, seem to agree that th( 
of the people Even now, it is not too late government can properly estabhsh “diag 
for us to solve it, if we choose, by promoting nostic centers” wherever they are needed 
hospital msurance, msurance agamst cata- Those who are thoughtful and observanl 
strophic illness, and by controlled expen- are forced to the conclusion that radiolo 
mentation with plans for prepaid mechcal gists are apt to follow the pathologists tc 

service to members of the low-mcome the altar as a sacrifice to “concihation anc 

group by mechcal societies We must compromise ” 

differentiate sharply between mass med- On the other hand, ive are not altogethei 


ical service under pohtical domination, a 
thmg we all hate and fear, and mass med- 
ical service admimstered and controlled by 
medical organizations The physician 
must remam “the master m the house of 
medicme ” He must be kept free from 
Dohtical control If these thmgs can be 
done, and I think they can, we have no 
more reason to fear changes m methods of 
nractice than we have cause to regret the 
^Tnomc changes we have already seen m 
our own professional lifetime 


helpless We are a small, compact group 
kmt closely together m associations, and w 
have the Amencan College of Rachology h 
protect our econonuc mterests We ari 
tramed to observe We have seen the fati 
of our colleagues, the pathologists, we cai 
see what may be m store for us W' 
are an essential group, the hospitals anc 
the medical profession need us, our co 
operation, and support, more than we neec 
them While the great majonty of racholo 
gists would prefer to contmue to practice 
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as specialists, they need not do so If they 
should be abandoned by their professional 
brethren, many radiologists could do fairly 
well m gastroenterology or mtemal medi- 
cme, most of them could treat fractures 
adequately, and many could qualify in 
dermatology and other speaalties 

In our deahngs with hospitals and with 
hospital insurance plans, it is vitally im- 
por tari t that we contmue to insist upon a 
sharp differentiation between hospital serv- 
ices and professional services There are 
three compromises which we can safely ac- 
cept 

1 Radiology can be excluded from 
Blue Cross and mduded m the medical 
service plan offered to Blue Cross sub- 
scnbers This is both the most logical and 
desirable compromise 

2 The medical service plan can issue a 
supplemental contract paymg cash bene- 
fits for radiology, pathology, and anesthesi- 
ology, to be sold -with the Blue Cross con- 
tract to subscribers 

3 Blue Cross can itself pay cash bene- 
fits for medical services, thus actually 
separatmg them from hospital care This 
compromise was adopted m the states of 
Washmgton and Iowa 

At the 1943 meetmg of the Iowa State 
Medical Soaety, a reference committee 
was appomted to study the proposal of the 
Blue Cross to expand its benefits to include 
\-rays, anesthesia, and certain other profes- 
sional services as a part of hospital service 
The heanngs of this committee were 
attended by representatives of the Iowa 
X-Ray Club and Mr Mac Cahal of the Col- 
lege of Radiology The committee recom- 
mended that services which, legally and 
ethically, can be rendered only by hcensed 
physicians be excluded from the hospital 
serv'ice plan The recommendation was 
adopted by tlie House of Delegates Late 
in 1943, however, the Executive Council of 
tile State Society reversed the decision of 
the House of Delegates and approved the 
Blue Cross proposal, going so far as to say 
tliat fees for such professional servaces 
should be paid by tlie msurance company 
to the hospitals as agents of the doctors 


Incidentally, the transcript of the mmutes 
of this meetmg shows very clearly that 
many members of the Executive Council 
failed to grasp the unphcations of the pro- 
posal 

At its 1944 meeting, the Iowa X-Ray 
Club appomted a committee to meet with a 
committee from the directors of the Blue 
Cross to try to arrive at a satisfactory com- 
promise These men were very sympathetic 
to our position which, briefly, was that the 
insurance company could properly under- 
take to furmsh hospital service, but not 
professional service over which it had no 
control We did not, however, object to the 
msurance company undertakmg to pay for 
such professional services, provided that 
they were clearly separated from hospital 
services But the Board of Directors re- 
fused to accept the recommendation of its 
own committee Shortly afterward the 
secretary of the Iowa X-Ray Club wrote a 
letter to members of the Executive Council 
of the medical soaety and to some of the 
directors of the Blue Cross, m which he 
said that, m spite of our efforts at compro- 
mise, the Blue Cross was apparently de- 
termmed to practise medicme, and that 
smce we have a pretty good medical prac- 
tice act m Iowa, perhaps the qmckest, 
cheapest, and easiest way of setiJmg the 
controversy would be for the Iowa X-Ray 
Club, through one of its members, sup- 
ported and financed by the medical soaety, 
to file a smt against the Blue Cross or one of 
its member hospitals, askmg for an mjunc- 
tion to restram the company or its member 
hospitals from practismg medicme This 
was not a threat, it was just a suggestion 
At the next meetmg of the Directors of the 
Blue Cross, they adopted a new contract, 
which from our standpomt is satisfactory 
because it contains these two paragraphs 

“The Service Corporation further agrees to make 
the following credit allowance toward the physician’s 
fee for the professional medical services withm the 
lumts as ouduied below' 

“Professional medical services as used m this 
contract refers to services which legallj and ethically 
can be performed onlj by a hcensed phisician but 
for which tlie Seri'ice CorporaUon agrees to pay. 
Hie Service Corporation cannot prov'ide, and does 
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hterally, between life and death It is 
comforting to be able to share the heavy 
burdens of responsibihty that we all must 
carry Partnerships and similar combma- 
bons also have the tremendous advantage 
of utilizing the skill, traimng, strength, en- 
durance, and enthusiasm of youth im- 
mediately and of avoidmg a long, drEBcult, 
discouraging struggle to biuld up a practice 
Finally, the high cost of sickness is 
largely responsible for much of the present 
agitation for radical innovations m our 
system of medical care Perhaps we should 
seriously consider the possibdity of reduc- 
mg the cost of x-ray diagnosis by any 
means consistent with good service In the 
past year a conmuttee of the Iowa X-Ray 
Club has made a study of the cost of vari- 
ous x-ray diagnostic procedures, mcludmg 
overhead and depreaation at various levels 
of volume, and is makmg estimates of the 
degree to which fees could be reduced with- 
out reduction of net mcome, if collection 
expense were eliminated and if volume were 


multiphed one and one-half, two, or three 
times The committee was appomted be- 
cause most of us would prefer a fee-for- 
service basis of compensation to a salary, 
because reduction of fees might well be the 
best way to meet the threat of tax-sup- 
ported “diagnostic centers,” and also be- 
cause even the Wagner-Murray-DmgeU 
bill provides for payment on a fee basis 
The committee hmted its investigation to 
leammg the cost per examination and per 
film These costs, and especially them de- 
pendence on volume, are shown graphically 
m Figure 1 If the Wagner-Murray-Dm- 
geU biU or some modification of it should be 
passed, it would be to our advantage to have 
some knowledge of average costs and possi- 
ble reductions of fees Obviously, they 
would not be the same m aU commumties, 
and similar investigations and estimates 
by state and national radiological soaeties 
might be useful 

326 Higley Bldg 
Cedar Rapids, Iowa 
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not undertake to furnish some sciences, because it 
can e\ercise no direction or control over anj physi- 
cian or surgeon ” 

What else can we do to ensure that radi- 
ology shall continue to endure as a spe- 
cialty? Fortunately, we are well aware of 
the dangers that threaten it, and we can 
face them umtedly, realistically, and with 
some confidence m the weapons ready to 
our hands Radiologists can properly use 
any legitimate methods of enhancmg their 


in the smaller cities can all spend a minute 
or two talkmg to each of their patients and 
showing some mterest in them welfare 
Those who work m great metropohtan cen 
ters, if they are really consultants, might 
well do the same thmg, even though it 
might require them to make rounds 
Radiologists who conduct them own 
practices and work m hospitals m competi 
tion with themselves have a stronger poa 
tion m their relationship to hospitals and 
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EXAMINATIONS IN THOUSANDS 

Fig 1 Cost per e\aimnatioo and per film in Iowa plotted against volume. 


reputations among the'pubhc We often 
receive patients who have spent some time 
m great metropohtan hospitals These pa- 
tients all know the names of their attendmg 
ohvsicians or the surgeons who operated 

uoonthem None of them knows the name 
of the roentgenologist who exammed him 
md probably made the 
UcaUy all ot them believe that a girl 
j t>ip \ rav exammations Forty per 

”1 of the^uiaed radrologtsta at the 
cent “ %nneT cent if the four largest 

Umted States (f ^ eities of less 

dties are excluded) radiologists 

than 100,000 population iuer 


msurance companies than those on salaries- 
I suggest that we should plan fww to absorb 
m partnerships as many young radiologists 
as we can on their release from the Armed 
Services This will not only lessen the 
number of radiologists without much capi- 
tal who might be tempted to accept 
salaried positions for the sake of secunt}', 
it will also tend to reduce competition, with 
its attendant wasteful duphcation of equip- 
ment and overhead Modem radiology 
now covers such a broad field that no in- 
dividual can hope to learn it all Impor- 
tant deasions must be made, some of them, 
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not imderlake to furnish some servnces, because it 
can exercise no direction or control over any phjsi- 
cian or surgeon ” 

What else can we do to ensure that radi- 
ology shall continue to endure as a spe- 
cialty? Fortunately, we are well aware of 
the dangers that threaten it, and we can 
face them umtedly, reahstically, and with 
some confidence in the weapons ready to 
our hands Radiologists can properly use 
any legitimate methods of enhancmg their 


in the smaller aties can all spend a minute 
or two talkmg to each of their patients and 
showing some mterest m their ivelfare. 
Those who work m great metropohtan cai 
ters, if they are really consultants, might 
well do the same thmg, even though it 
might require them to make rounds 
Radiologists who conduct their oini 
practices and work m hospitals m competi 
tion wth themselves have a stronger posi- 
tion m their relationship to hospitals and 
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receive patients who have spent some time 
in great metropohtan hospitals These pa- 
tients all know the names of their attendmg 
physiaans or the surgeons who operated 
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msurance compames than those on salaries. 
I suggest that we should plan )iow to absorb 
m partnerships as many young radiologists 
as we can on their release from the Anued 
Services This will not only lessen the 
number of radiologists without much capi- 
tal who might be tempted to accept 
salaried posibons for the sake of security j 
it will also tend to reduce compebbon, with 
its attendant wasteful dupheabon of eqmp- 
ment and overhead Alodem radiology 
now covers such a broad field that no in- 
dividual can hope to learn it aU Impor- 
tant deasions must be made, some of them, 
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whicli IS used to designate a defect m 
the neural arch without antenor slipping 
of the vertebral body While the word 
describes the condition fan-ly well, it car- 
nes the unphcation that the vertebra imll 
slip Either spondyloschisis (from the 
Greek words for vertebra and fissure) or 
spondylolysis (from the Greek for vertebra 
and dissolution) is a better term for a neu- 
ral arch defect when no shppmg has oc- 
curred Or, if one objects to the rather 
bookish Greek words, he may employ the 
Enghsh descnption instead 
This example has a speaal apphcation m 
reporting the facts as observed on the x-ray 
film and differentiating between these and 
the opimons or imphcations which they 
are beheved to justify The radiologist 
should report what he sees on the film, 
and then draw a logical conclusion , if that 
IS clear, nothmg further need be wntten 
On the other hand, if it is not clear or if 
his opimon is at variance with the shad- 
ows descnbed, he should state this un- 
eqmvocally In this way, imphed me anin gs 
are unveiled and clanfied The word 
“prespondylohsthesis" imphes, as well as 
describes, and to the unimtiated (and/or the 
insurance company) the imphcation may 
be that, because there is the possibihty of a 
shp, there will mevitably be a shp The 
term is indeed a dangerous one, and the 
sooner it is discarded the better 
Other examples of unjustifiable imphca- 
tion are to be found in reports of chest ex- 
aminabons The most frequent of these is 
the unqualified interpretation of certain 
densities in the lungs as "tuberculosis m 


the apex ” This imphes that the roentgen- 
ogram IS able to furmsh enough differential 
evidence to distmgmsh the exact cause of 
the pulmonary shadows Actually a spe- 
cific bactenal diagnosis is not possible on 
the basis of the roentgen findmgs alone, 
though the statistical chances are high that 
densities found in a particular location and 
of a particular character are tuberculous 
Another regrettable practice is the de- 
scription of masses or densities as “the 
size of a walnut,” or a grapefrmt, or some 
other more or less famihar object If the 
radiologist would have his confreres respect 
his words, he should discard such unprease 
estimates and accurately measure and 
report dimensions m centimeters or inches 
(and m the use of these units he should be 
consistent) This also holds for fractures 
When separation of fragments is being con- 
sidered, exact measurements are of great 
help When displacements of fragments 
m the shaft of a bone are mvolved, the 
percentage of offset is even more useful, 
since here the relative displacement is more 
important than the absolute 

Pressure is frequently brought to bear 
upon the radiologist to turn his roentgeno- 
graphic findmgs mto a clmical diagnosis, 
as “mucous colitis” or “chronic appendia- 
tis ” To interpret such a roentgenographic 
findmg as shght imtabihty of the colon 
as “mucous colitis,” or shght stasis of bar- 
ium in the appendix as “chrome appendi- 
atis,” endangers the scientific approach 
that it IS the radiologist’s privilege and ob- 
hgation to impart to medicine, 

Sydney F Thojias, M D 
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pobe charactenzed his life. He was unswervingly 
dev oted to his home and family and after these came 
his professional career, which he followed with fixed 
and definite purpose. 

Dr Bader was graduated from the Umversity of 
Cmcmnati College of Medicme m 1913 He en- 
listed m the British Army and later transferred to 
the Umted States Army m World War I During 
his professional life, he held many important posi- 
tions He had been radiologist at Bethesda and 
Deaconess Hospitals m Cmcmnati and at St Eliza- 
beth Hospital m Covington, Kentucky At the 
time of his deatli, he was radiologist at Christ Hos- 
pital m Cmcumati He was also on the consultmg 
staff at Children’s Hospital For many years he had 
been Assistant Professor of Radiology' at the Um- 
versity of Cincinnati College of hledicme Always 
active m organized medicme, he had served the 
Cmcumati Academy of Aledicme and the Ohio 
State Radiological Society as secretari' He had 
been a member of many important committees of 


the local and state medical societies In 1937, he 
was first vice-president of the Radiological Soaety 
of North America and, prior to that, he had been 
Counselor for Southern Ohio for many years At 
the time of his death, he was the second vice-presi- 
dent of the American Roentgen-Ray Soaety and 
Councilor of the Amencan College of Radiology for 
Southern Ohio He is survived by his wife, Dorothy 
Adams Bader, a daughter, Hamet Bader UTlks, 
who IS a registered nurse, and a son, Robert, who is 
a medical student 

Dr Bader had an unusually wide cucle of friends 
and acquamtances m the Cmcmnati area He was 
known for his honesty and mtegnty and had bmlt 
an enviable reputation as a radiologist In his life 
he reflected only aedit on the practice of medicme 
m general and on the speaally of radiology m par- 
ticular The Radiological Soaety of North America 
has lost a valuable member and his assoaates a de- 
voted friend 

HjVrold G Reineke, M.D 


Clark Anson Wilcox, M.D. 

189(y-194C 


Dr Qark A Wilcox, of Wichita Falls, Texas, a 
member of the Radiological Soaety' of North Amer- 
ica Since 1920, died on April 4, 1940, of aplastic 
anemia. 

Dr Wfilcox Mas bom m ScottsviUe, N Y, m 
1890, Mas graduated from the University of Alichi- 
gan, and recav ed his degree m medicme from the 
New York Homeopathic College and Flower Hos- 
pital In 1917 he Mas commissioned a first heu- 
laiant m the iledical Reserve Corps of the Army 
Uter several years m tlie Reserve, he accepted the 
commission of captain m the Aledical Corps of the 


U S -4rmy, later resigmng to enter avihan practice 
m Wichita Falls He was made a major m the Re- 
serve Corps m 1924 and was promoted to heutenant 
colonel m 1931 From 1923 until his death Dr 
IVilcox was radiologist with the Wichita Falls Clmic 
and Clmic-Hospitai 

Dr Wilcox was a diplomate of the Amencan 
Board of Radiology', a fellow of the Amencan College 
of Radiology', and a fellow of the Amencan College 
of Physiaans He is survived by his wife, Ruth 
Gracelon Wilcox, and two daughters, Miss AUene 
Wilcox and Mrs J R Kolb, Jr 




Ellis R. Bader, M D 

I8SS-1946 


On June 16, 1946, death came to Elhs Robert I 
Bader of CmcmnaU at the age of fifty-eighL For leukemia, but th« 
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5 X-Ray Signs of Altered Alimentary FuncUon Fol- 
lowing Autonomic Bloclnde mtli Tetra Ethyl 
Ammonia Jom. F Holt, M D . Richahd H 
Lyons, M D , Gordon K Moe, M D , and Fred 
J Hodges, M D , Ann Arbor, Mich 

THERAPY SESSION 2 30 P M 

SYMPOSIUM ON CARCINOMA OF THE UTERINE 
FUNDUS AND CERVIX 

Chairman Edw C Ernst, M D 
SL Louis, Mo 

1 Pathological Aspects, Robert Moore, M D , Dean 
and Professor of Pathology, Washmgton Umversity, 
St Louis, Mo 

2 Clinical Phases of the Cervical Cancer Problem, 

A N Arneson, M D , Barnard Hospital, St 
Louis, hlo 

3 Some Aspects of Radium Therapy, H H Bowing, 
M D , Mayo CUnic, Rochester, Mmn 

4 Transvagmal Radiation Methods, Joan A del 
Regato, Missouri State Cancer Hospital, Columbia, 
Mo 

5 The Surgical Aspects of Utenne Carcinoma, John 
Brewer, M D , Chicago, 111 

0 Five Year End-Results in the Treatment of Car- 
cinoma of the Utenne CervLX, Edward L Jenkin- 
SON, Chicago, 111 

THE CARMAN LECTURE 8 00 P M. 

QUALITY OF RADIATION IN THERAPY 

Robert R Newell, M D 
Professor of Radiology, Stanford Umversity 
San Francisco, Calif 

Wednesday, December 4 
GENERAL SESSION 10 30 A M 

1 Filter \ aluc Inherent in Very High Voltage Radia- 
tion Thcrap> Equipment, E Dale Trout and 
Z J Atleb, Chicago, 111 

2 Effects of Estradiol Benzoate on Bone Formation 
and Blood Calcium Levels in the CocLerel and 
Their Modification by Bleeding, Kurt Salomon, 
M D , Pir D , Beverly Wescott Gaurio, A B , 
Edward Reimlard, M D , and Ruth Silberderg, 
M D , St Louis, Mo 

Discussion 

3 Expcnmcntal Clostndial Infections m Dogs, 
Andrew H Dowdy, M D , Rochester, N Y 
Dtsciisswii Robert P Barden, M D , Plula- 
ddphia, Pemia 

1 r nrthcr Studies on the Relation between Radiation 
Lffects, Cell \ lability and Induced Resistance to 
Malignant Grow th IV Effects of Roentgen Rays 
oil Maniiiiar> Tumors Autogenous to InbreM 
Strains of Mice (UbrB and C3H), Annv Gold- 
tLDER, D Sc . M U C , New York, N Y 
Discussion G Fyiluy. Ph D . New York, N Y 


DIAGNOSTIC SESSION 2 00 P M 

1 Problems in the Diagnosis of Cancer of the Colon, 
Kenneth S Davis, M D , and William Daniels, 
M D , Los Angeles, Calif 

Discussion 

2 Roentgen Ray Diagnosis of Pigmented ViUonodular 
Ssmovitis and Synovial Sarcoma of the Knee Joint 
Prelimmary Report, Raymond W Lewis, M D , 
New York, N Y (by mvitation) 

Discussion Jacob Gershon-Cohen, M D , Phila- 
delphia, Penna 

3 The Adult Silent Chest, George M Landau, 
M D , AND Hildegard a Schorsch, M D , 
Chicago, 111 

Discussion Earl E Barth, M D , Chicago, lU 

4 Giant-CeU Tumor of Bone, Franklin B Bogart, 
M D , Chattanooga, Tenn , and Allison E Imler, 
M D , Brrmmgham, Ala 

Discussion 

5 Appendiceal Coproliths, S F Thomas, M D , Palo 
Alto, Calif 

6 Cardio-Esophageal Relaxation as a Cause of Vomit- 
ing m Infants, Edw B D Neuhauser, M D , 
and Wm Berenberg, Boston, Mass 
Discussion 

THERAPY SESSION 2 00 P M 

1 Giant FoUicular Lymphadenopathy (Bnll-Sym- 
mer’s Disease), Erich M Uhlmann, M D , Chi- 
cago, 111 

Discussion 

2 An Evaluation of Radiation Therapy of Carcinoma 
of the Skin, Clayton H Hale, M D , Syracuse, 
N Y 

Discussion 

SYMPOSIUM ON THE TREATMENT AND CARE OF 
ADVANCED CANCER PATIENTS 

Chairman H H Murphy, MJ3 
Victoria, B C 

3 Introduction, H H Murphy, M D 

4 Care of Patients ivith Pelvic Cancer, Wm. E 
Costolow, M D , Los Angeles, Calif 

5 Care of Patients wnth Breast Cancer, Arthur W 
Erskine, M D , Cedar Rapids, Iowa 

6 Care of Patients mth Mouth and Throat Cancer, 
Gra-nt Beckstrand, M D , Long Beach, Calif 
Discussion (of papers 4, 5,6) H H Murphy, MD 

Thursday, December 5 
GENERAL SESSION 10 30 A M 

1 Medical, Biological, and Industrial ApplicaUons of 
Monochromatic Radiography and Microradiog- 
raphy, George L Clark, Ph D , D Sc , Urbana. 
lU (by invitation) 

Discussion Kenneth E Corricyn, PhD, De- 
troit, Mich 
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Monday, December 2 
GENERAL SESSION 10 30 A M 

CALL TO ORDER 
Lowell S Goln, M D , President 
Los Angeles, Calif 

ADDRESS OF WELCOME 
Robert S Berchoff, M D 
President of lUiiiois State Aledical Society 

PRESmENTIAL ADDRESS 
RADIOLOGY AND THE FUTURE 
Lowell S Goin, M D 

THE PLUTONIUM PROJECT 
Chairman. Austin M Brues, M.D 

Director, Biology Division, Argonne National Labora- 
tory, and Associate Professor of Medicine, University 
of Chicago 

1 Some Biological Effects of Neutrons, Raymoni) E 
ZiRKLE, Ph D , Director, Institute of Radiology 
and Biophysics, and Professor of Botany, Univer- 
sity of Chicago 

2 Biological Studies in the Tolerance Range, Egon 
Lorenz, Ph D , Prmapal Biophysicist, National 
Cancer Institute, Bethesda, Md 


7 Histological Changes Following Radutioa Ei 
posures, William Bloom, M D , Professor d 
Anatomy, University of Chicago 
S Tumor Production by Radioactive Jlaterals, 
Austin M Beues, M D 

9 Biologic Effects of Pile Radiations, Pici S. 
Hevshaw, Ph D , Biologist, Monsanto Chemical 
Company, Clmton Laboratories KnorviDe, 
Tenn 

MEMBERSHIP DINNER AND EXECUTUT 
SESSION 7 00 P M 

Tuesday, December 3 
GENERAL SESSION 10 30 A M 

1 Quantitative Data on the Characteristics of Com 
meraal X-Ray Films and Screens, Russell H. 
Morgan, M D , Chicago, 111 

Discussion W Edward Chambeelain, II 9, 
Philadelphia, Penna 

2 Isotopes m Medical InvestigaUon and Therapli 
John H Lawrence, M D , BerLeley, Calif 

3 Deposition of Radioactive lodme m the Nomul 
and MalfuncUomng Thyroid Gland in Childreii, 
Edith H Qdimby, SeD , and Donovan iIcCuvE 
M D , New York, N Y 

4 Apphcation of Radioactive Isotopes to a Study d 
Radiation Effects m Cells, Martin D KareN/ 
Ph D , St Louis, Mo 

Discussion (of papers 2, 3, 4) W Edw'ARD Chan- 
BEELAIV, M D , Philadelphia, Penna 


COUNSELLORS’ LUNCHEON 


GENERAL SESSION 2 00 P M 

the PLUTONIUM PROJECT (^Continued) 


An EvaluaUon of Blood Changes from Radiation 
Exposure Near the Tolerance Level, Leon O 
Jacobson, M D , Assistant Professor of Medicme 
Umversity of Chicago 

Xhe hletabohsm of Fission Products Joseph B 
Hamilton, M D , Associate Professor of Medical 
Physics, University of California 
Some Physiological Effects of Radmtion, C Ladd 
Prosser, Ph D , Associate Professor of Physiology 
TTmversity of lUmois 

IZts of Beta Rays on the Whole Ann^, John 
f IS^ER, PH D , Assistant Professor of Botany, 

Umversity of Chicago 


EXECUTIVE SESSION 2 00 P il 

DIAGNOSTIC SESSION 2 30 PM 

1 Catheterization of the Heart, Indications. Erroft 
and Techmc, Merrill C Sosman, M D , Boston, 
Mass 

2 Catheterization of the Heart. Results, Interpret! 
tions, and Value L F DB.rrHR. M D . Boston, 
Mass (by mvitation) 

Discussion (of papers 1 and 2) Wentiell G Scoti, 
M D , St Louis, Mo 

3 Differential Diagnosis of Retrocardiac Shadows, 
Stanley S Nemec, M D , St Louis, JIo (by mvi 
taboo) 

Discussion LeRol Sante M D , St Louis, Mo 
4, Calcification of the Cerebral Basal Gangha and IP 
Roentgenological Significance, John D Cajh 
M D , Rochester, ilinn 
Discussion 
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5 Pulmonary Sarcoidosis, The Early Roentgen Find- 
ings. L H Gaioand, M D , San Francisco, Cahf 
Discussion Leo Rigler, M D , Minneapolis, 
Minn , W E Chajiberi-ain, M D , Philadelphia, 
Penna , and George M Wyatt, M D , Washing- 
ton, D C 

6 Gout, Edward S Rosenberg M D , and Robert 
A Arens, M D , Chicago, 111 

Discussion 

7 The Diaphragm A Radiologic Study m Three 
Dimensions Samuel Brown, M D , Cincinnati, 
Ohio 

THERAPY SESSION 2 00 P M 

1 X-Ray Treatment of Smusitis in Children, Donald 
R Laing, M D , Pasadena, Calif 

Discussion ' 

2 Influence on Radiation Effects Produced by Phar- 


macological Means, Friedrich Ellinger, M D , 
Brooklyn, N Y 

Discussion ALL Bell, M D , Brooklyn. N Y 

3 Treatment of Epithehomas of the Skin, Theodore 
P Eberhard, M D , Philadelphia, Penna 
Discussion Juan A del Regato, M D , Colum- 
bia, Mo 

SYMPOSIUM ON ROENTGEN DIAGNOSIS AND 
THERAPY OF BURSITIS AND ARTHRITIS 

Chairman E A Pohlo, M D 
Madison, Wis 

4 The Pathological Aspect, D M Angevine, M D , 
Madison, Wis 

5 The Roentgen Diagnostic Aspect, L W Paul, 
M D , Madison, Wis 

6 The Roentgen Therapeutic Aspect, E A Pohle, 
M D , AND J A Norton, M D , Madison, Wis 
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High Intensity Radiation from Beiylliom Windoiv 
X-Ray Tubes, T H Rogers, Spnngdale, Conn 
(by invitation) 

Discuss ton 

Development of the Betatron for Electron Therapy, 
L S Skaggs, Chicago, 111 , G M Atjn , D \V 
Kerst, and L H Lanzl, Urbana, III (by invita- 
tion), wth Introduction by Erich il Uuomnn, 
M D , Chicago, 111 
Discussion 

Importance of Alveolar Pressure in the Diagnosis 
of Pulmonary Disease, Dr Nils Westermark, 
St Gdran's Hospital, Stockholm, Siceden (by In- 
vitation) 

DIAGNOSTIC SESSION 2 30 P M 

Deformities of the Greater Curvature of the 
Stomach, Maurice Feldman, AI D , Baltimore, 
hid 

Discussion Kenneth S Davis, M D , Los Angeles, 
Calif 

Erosive and Prohferative Changes in the Bones 
and the Soft Tissues of Paraplegics, Norman 
Heilbrun, hi D , AND Wm G Kuhn, M D , 
Buffalo, N y 

Discussion Paul C Swenson, MD, Philadel- 
phia, Penna 

Roentgenologic Aspect of Certain Lesions of Bone 
Neurotropic or Infectious, John R Hodgson, 
M D , David G Pugh, M D , anti H H Young, 
M D , Rochester, Jlum 
Discussion 

Roentgen Diagnosis of Localized Bemgn Meta- 
physeal Fibrous Lesions, Lilian Donaldson, 
M D , Chicago, 111 

Discussion C Howard Hatcher M D , Chicago, 
lU 

Bagasse Disease of the Lungs — A Prehminary Re- 
port David V LeMone M D , Columbia, Mo , 
Wendell G Scott, hi D , Sherwood Moore, 
M D , and Capt A Link Koven, U S P H S , St 
Louis, Mo 

Discussion Capt A Link Koven U S P H S 
Acute Obstruction of the Small Bowel — The Value 
of Roentgenological Examination m Early Diagno- 
sis, Jack Spencer, M D and Langdon T Thaa- 
ter, M D , Portland, Maine. 

Discussion 


SYMPOSIUM ON LYMPHOBLASTOMA 
Chairman R G Willy, MB 
Chicago, HI 

3 Introduction, R, G MD 

4 Anna Hamann, hi D , Chicago, 111 

5 Leon Jacobson, M D , Chicago, 111 

6 Therapeutic Use of Radioactive Isotopes, John 1 
Lawtience, Berkeley, Calif (by umtatioa) 
Discussion 

ANNUAL BANQUET 7 30 P M 

Fnday, Decemter 6 
GENERAL SESSION 10 30 AM. 

1 Studies of Tetraiodophthalamidoethaiiol as a Medi- 
um for Gastro-Intestinal VisuahzatioB, Gle.'h E 
Jones, William E Chaleckb, M D , Joseph Dec. 
Ph D , John Schillinc, hi D , Harold D Roseh 
SON, George H Ramsey, hi D , lnt) WiluihH. 
Strain, Ph D , Rochester, N Y (bj luvilatwo) 
Discussion 

2 Studies on Emulsions of Ethyl Jodopbeoylwi 
decylate as hledia for the Vlsuahzatioa o' Bcdf 
Cavities William E Chaleckb, hi D , Glev, J 
Jones, Murray P GfioacB, hi D , Eahie B 
AIahonei , hi D , AND William H Sieain» 
Rochester, N Y (by mvitation) 

Discussion 

3 The Endoerme Factors m Pelvic Tumors, mth i 
Discussion of the Papamcolaon Smear hlethod la 
Diagnosis, A E Rakofp, MD, Philadelplm. 
Penna (by mvitabon) 

Discussion J P Grbenhill hi D Chicago, 

4 Calmum Phosphorus and Phosphatase as o 
the Diagnosis of Bone Lesions Edmund 

hi D , himneapohs, hlinn (by invitation) 

DIAGNOSTIC SESSION 2 00 PM 

l Infantile Cortical Hyperostoses A New Symlm®^ 
John Capfet , M D , New York, NY 
Discussion Paul C Sw'ensov hi D Philaiei 
phia Penna 

SYMPOSIUM ON DISEASES Of THE CHEST 


therapy SESSION 2 30 P M 

further Observations on the Intra-Yaginal Roent- 
gen Treatment of Cervical Cancer, W Walter 
Yasson, hi D , Denver, Col , , ^ . 

7,sciisswn Arthur W ErSkine M D , Cedar 

SiLlTmth Nasopharyngeal Carcinonm Viv- 

STp G*^' . AND Ralph R Meyer. 

Miclu 


Chairman L H Garland, M D 
San Francisco, Cali£> 

3 Reasons for the Common Anatonuc Location d 
Pulmonary Tuberculosis William Dock, M , 
Vork, X Y (by mvitation) 

3 The First Infection Lesion m Pulmonary TubercQ" 
losis xn the Adult Henrv Zu'erling MVi 
Berkeley, Cahf (by invitation) 

4 The Roent^ren Findings la Early Coccidioidomy’co- 
SIS, Horace Jamison, D , and Ray Cartel 
M D , Los Angeles Colif 
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SECOND INTER- A.MERICAN 
CONGRESS OF RADIOLOGY 

Nearly three hundred reseiA'ations have been 
made for North Amencan radiologists uho wU at- 
tend the Second Inter- American Congress of Radiol- 
og%’ to be held in Havana, Nov 17 to 22, according 
to an announcement by Dr James T Case, chair- 
man of the General Committee for the United States 
The block of rooms reserved at the Nacional, the 
headquarters hotel, have long since been disposed of 
Additional resen,'ations are bemg made at the 
Sevilla-Biltmore Requests for hotel accommoda- 
tions should be directed to Mr MacF Cabal, secre- 
tary of the committee, in care of the Amencan Col- 
lege of Radiologj , 20 N Wacker Dnve, Chicago 6 
Delegates must arrange for air or rail transporta- 
tion through their local travel agents Speaal 
trains will be operated by the Illmois Central from 
Chicago and the Atlantic Coast Line from New York 
Reservations for the Illinois Central should be made 
with Mr J C La Combe, 140 South Dearborn, 
Chicago d, and for the \tlantic Coast Line with l.Ir 
R S Voigt, 10 East 44th Street, New York Dty 17 
Resen'ations for special flights to be operated 
from Chicago and New York to Miami by Eastern 
Airlines may be made at 120 S Michigan, Chicago 3, 
or at Park Avenue and 42nd St , New York 17 
All delegates must go via air from Aliami to Ha- 
\ana, and return, as no steamship service will beavail- 
able Reservation forms for Pan Amencan Air- 
ways may be obtained from Air Cahal Passports 
are not required 

In addition to the sixteen papers to be read by 
Umtcd States radiologists, tliere will be eighteen 
scientific exliibits by delegates from this country 
It is expected that copies of the pnnted program will 
soon be available for registered delegates 
Representatives on the General Committee for 
the United States from the three cooperating soae- 
ties are Dr James T Case, Dr NV Edward Cham- 
berlain, Dr Ross Golden, Dr Leon J AlenviUe, Dr 
E P Pendergrass, Dr B H Omdoff, and Air Alac 
F Cahal 

Books Received 

Books recen cd are acknowledged under this head- 
uig, and such notice maj be regarded as recognition 
of the courtesj of tlie sender Review s will be pub- 
lished 111 the interest of our readers and as space per- 
imts 

Le Fiuro-AHomc Ut6rin * St \tistiques CRrr- 
IQULS CT COMMESTAIRES SUR UNE StRIE PeRSON- 
NELLC DE 1,300 C\S T>ONT 547 iNkUTTS FlBRO- 
MVTOSE ExPERIMEST VLE PllVSIOLOGIE DE L’ OvAIRE 
lRR.\mf B> J Ducinxc, Professeur de clmique 
chirurgicale i la Facultc de Ahkleciue de Toulouse, 
pirectcur du Centre ViiUcanccrcux \ \olmne of 
>11 pages. With 150 illuslratious Published by 
Massoii S. Cie, Pans, 1910 


Books Reviewed 

Clinicl\l Radiology, a Correlation of Clinical 
AND Roentgenological Findings Edited bi 
Captain George Utley Fillmore, AIC (S), 
USNR, Chief Radiologist ta the Umted States 
Naval Hospital, Philadelphia, durmg World War 
II, former Past Assistant Surgeon, Umted 
States NaiY, during World War I, Chief Radi- 
ologist to the Umted States Na\al Hospital, 
' Charlestons C , to the United States Naval Hos- 
pital, Naval Operatmg Base, Norfolk, Va , to the 
United States Naval Hospital, Philadelphia, and 
to the Umted States Hospital Ship Mercy follow- 
mg World War I, former Chief Radiologist to 
the Biym Alawr Hospital, Biym Alawr, Perma , 
and to the Easton Hospital, Easton, Penna In 
two volumes, 1,600 pages, with 2,484 illustrations 
Published bj F A Davis Co , Philadelphia 
1946 Price &45 00 

111 the two large volumes constituting Chnica! 
Radiology, edited by Capt George U Pillmore, w^e 
have one of the most ambitious works on roentgen 
diagnosis which has been produced m recent years 
As Admiral Ross Alclntire states m his bnef Fore- 
word, “Radiology' is, of all the specialties, the one 
perhaps most nearly related to every other field of 
medicine “ It is particularly fittmg, therefore, 
that among the 5S contnbutors to the work there 
are 19 representing alhed clmical branches of medi- 
cme and surgery Alany well known names appear 
m the hst, insurmg an authontative presentation 
based m most instances upon a wide expenence 
Volume I mcludes four mam seebons, 120 pages 
are devoted to The Cardiovascular System, 329 to 
The Respiratory System (exclusive of the paranasal 
sinuses, which are discussed along with mjunes to 
the facial bones in Volume II) , 243 to The Gastro- 
Intesbnal Sv stem (more properly the digestive sys- 
tem, since diseases of the salivar\ glands, esophagus, 
bihary tract, and pancreas are mcluded) , 120 pages 
to Urology , Gynecologi , and Obstetnes 

Volume H is divided mto ten parts, though a num- 
ber of these, all dealing with the skeletal system, 
might have been logically combmed under a smgle 
headmg Part I (94 pages) is devoted to The Bram 
and Related Osseous Structures, Part II (150 
pages) to The Vertebrae and Spinal Cord, Part 
III (54 pages) to The Nasal Accessory' Sinuses and 
Facial Bones, Parts IV to V II, mclusue (a total of 
333 pages), to lesions of the bones, joints, and 
carblages, including traumatic lesions, luflammaton- 
conditions, disturbances of nubition and growth, and 
endocrine, toxic, metabolic, and static disorders 
Chapters on Blood Diseases and Bone Tumors go to 
make up Part \TII (30 pages), The Soft Tissues, 
Part IX (14 pages), Foreign Body Localization, 
Part X (43 pages) 

It IS impossible m any text to include e\ ery aspect 
of radiologi with its inan\ ramihcations, and a few 




Museum of Science and Industry, Jackson Park, Chicago, nith Lake Michigan m the Background 


radiological society of 
north aaierica 


pj-gstdenTs invitation to the Annual Meeting 
of the Radiological Soaety of North America and 
the program, appeanng elsewhere in this issue, m^e 
tinnLessary anv detailed announcement m ^ 
place Attention is simply called to the dMe, Dec 
oTme, and the place, the Palmer House, Chi^go 
outliie of the Refresher Courses appeared m 
the September issue of Radiology 




Conference to be nw ^ juj,e, mclusive, 

each month from Septe® Countj' Hos- 


Department of Radiology of the Umversity o 
School of Medicine for the combmed purpo^ 
graduate instruction and staff discussion of 
nostic problems All physicians are myited to a 
tend and to bring ivith them mterestmg or prob em 
cases for presentation _ 

The speaker at the mitial conference ivas In 
John Caffey, Associate Professor of Pediatncs, 
College of Physicians and Surgeons, Columbia Um 
versity. New York 


1- iia*; been receiied of the estab- 

Aimouncmmt to Radiological 

Ushment of the U Thomdajs 

r'l-.nfpfMice to Dent'll , ^ 4 .^ T^tnp tncltisive. 


of each month irom p Count>- Hos- < 

from 7 30 to 10 p M ^ ^ the direction of the . 

pital The conference is under 


ROCKY MT RADIOLOGICAL SOCIETY 

At the midsummer conference of the Rocky 
Radiological Soaety, held in Denver, Aug 8-15 
the following officers were elected for the ensuinf 
year Dr Lewis G Allen, President, Dr Jamei 
P Kerby, President-elect, Dr Ira Lockirood, Firsl 
Vice President, Dr H M Berg, Second Vice Presi 
dent. Dr John Bouslog, Histonan, and Dr Alfret 
M Popma, Secretary 



RADIOLOGICAL SOCIETIES OF NORTH AMERICA 


Editor’s Note — ^WiU secretanes of societies please co- 
operate by sending information to Howard P Doub, 
M D , Editor, Henry Ford Hospital, Detroit 2, Mich 

UNITED STATES 

Radiological Society of North Amerua — Secretary, D S 
Childs, M D ,607 Medical Arts Bldg ,Syracuse 2.N Y 
American Roentgen Ray Society — Secretary, Harold 
Dabney Kerr, M D , Iowa City, Iowa 
American College of Radiology — Secretary, Mac F 
Cahal, 20 N WacVer Dr , Chicago 6, HI 
Section on Radiology, American hied teal Association — 
Secretary, U V Portmann, M D , Cleveland Clinic. 
Cleveland 6, Ohio 

ARKANSAS 

Arkansas Radiological Society — Secretary, Fred Hames, 
M D , Piiie BluS Meets every three months and 
annually at mcetmg of State Medical Society 

CALIFOHNIA 

California Medical Association, Section on Radiology — 
Secretary. D R MacCoU, M D , 2007 Wilshire Blvd , 
Los Angdes 5 

Los Angeles County Medical Association, Radiological 
Section — Secretary, Roy W Johnson, M D , 1407 South 
Hope St , Los Angeles Meets second AVednesday of 
each month at County Society Budding 
Pacific Roentgen Society — Secretary, L Henry Garland, 
M D , 450 Sutter St , San Francisco 8 Meets an- 
nually with California Medical Association 
San Diego Roentgen Society • — Secretary, R F Kiehaus, 
M D 1831 Fourth Ave., San Diego, Calif Meets 
first Wednesday of each month 
San Francisco Radiological Society — Secretary, Joseph 
Levitin. M D , 516 Sutter St , San Francisco 2 Meets 
monthly on the third Thursday at 7 45 p it , first six 
months of the year in Lane Hall, Stanford University 
Hospital, and second six mouths iii Poland Hall, Uni- 
versity of California Hospital 

COLORADO 

Deimr Radiological Club — Secretary, Washington C 
Huyhr M D , Mercy Hospital, Denver G Meets 
third r nday of each mouth, Colorado School of Medicine 

CONNECnetJT 

Connecticut Stale Medical Society, Siction on Radiology 
— Secretary, Max CUman, M D , 242 Trumbull St , 
Hartford 3 Meetings bimonthly, second Thursday 

RLORIDA 

Florida Radiological Saculy — Secretary Treasurer, 
Maxej Dell, Jr , M D , 33d West Mam St , S , Gaincs- 
Mllc 

GEORGIA 

Giorgia Radiological Society —Secretary Treasurer, 
Jumes J CUrk, M D , 4TS Peachtree St , \ C , At- 
lanta 3 Me'cls in Noxuiibcr and at the annual mcet- 
mg of State Medical Association 

ILLINOIS 

Uii^go Roentgen Society — Secretary, I ay H Squire, 
I. 1 ' '' Congress St . Chicago 12 Meets at the 

1 aliiier House, se-coiid Thursday of October, Not ember. 
Jauuorj, hebriiary, Mareh. and April 


JJhnois Radiological Society — Secretary-Treasurer, Wil- 
liam DcHoUander, M D , St Johns’ Hospital, Spring- 
field Meetmgs quarterly by announcement 
Illinois State Medical Society, Section on Radiology — 
Secretary, Frank S Hussey, M D , 250 East Superior 
St , Chicago 11 

INDIANA 

The Indiana Roentgen Society — Secretary-Treasurer, 
J A Campbell, M D , Indiana University Hospitals. 
Indianapohs 7 Annual meeting m May 

IOWA 

The lerwa X-ray Club — Secretary, Arthur W Erskme, 
M D , 326 Higley Budding, Cedar Rapids Meets 
dunng annual session of loiva State Medical Society 

KENTUCKY 

Kentucky Radiological Society — Secretary-Treasurer, 
Sydney E Johnson, M D , 101 W Chestnut St , Louis- 
ville 

LOUISIANA 

Louisiana Radiological Society — Secretary-Treasurer, 
Johnson R Anderson, M D , North Louisiana Sani- 
tanuni, Shreveport Meets annually at same time as 
State Medical Society 

Orleans Parish Radiological Society — Secretary, Joseph 
V Schlosser, M D , Chanty Hospital of Louisiana, 
New Orleans 13 hleets first Tuesday of each month 
Shreveport Radiological Club — Secretary, Oscar O 
Jones, M D , 2622 Greenwood Road Meets monthly 
September to May, third Wednesday, 7 30 p m 

MARTLAHD 

Baltimore City Medical Society, Radiological Section — 
Secretary, Chmles N Davidson, M D , 101 West Read 
St , Baltimore 1 

MICHIGAN 

Detroit \ -ray and Radium Society — Secretary-Treasurer, 
E R Witwer, M D , Harper Hospital, Detroit 1 Meet- 
ings first Thursday of each month from October to May, 
at Wayne County Medical Society club rooms 

MINNESOTA 

Minnesota Radiological Society — Secretary, A T Sten- 
stroni, M D , Miimeapohs General Hospital, Minne- 
apolis 26 Meetings quarterly 

MISSOURI 

Radiological Society of Greater Kansas City — Secretary, 
John W Walker, hi D 300 E 12th St , Kansas City. 
Mo Meetings last Friday of each month 
St Louts Society of Radiologists — Secretary, Edwin C 
Ernst, M D . 100 Beaumont Medical Bldg Meets on 
fourth Wednesday of each month, October to May 

NEBRASKA 

Nebraska Radiological Society — Secretary-Treasurer, 
Donald H Breit, M D , University of Nebraska Hos- 
pital. Omaha 5 Meetings third Wednesday of each 
mouth at 6 p It in oithu- Omalia or Lincoln 

NEW ENGLAND 

^cw England Roentgen Ray Society —Secretary-Treas- 
urer, George Levene, M D . Massachusetts Memorial 
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CWobaijjj 


subjects, such as roentgen examination of the teeth, 
have been intentionallj omitted from tins treatise 
There is included, hoivever, a wealth of material 
which will make these volumes mvaluable to the radi- 
ologist and all others who are mterested m this 
specialty 

The book is prmted on excellent paper, with 
abundant illustrative material, beautifully repro- 
duced WTiile most of tlie roentgenograms appear 
in the famihar negative form, a few of the writers 
have unfortunately not adhered to this plan \ 
useful feature is the inclusion in each volume of a 
complete mdex to the entire work Captain Pill- 
more, his contributors, and the publishers are to be 
congratulated on this splendid publication 

X-Raxs in Pr.\ctice By Wxyne T SprolT-i., 
Pn D , Physicist, Research Laboratories Division, 
General Motors Corporation A volume of 615 
pages, mcludmg bibliography and index, with 
numerous illustrations Published bj McGraw- 
Hill Book Companj , Inc , New York, 1940 
Pnce S6 00 

Dr W T Sproull, hanng been a research ph>si- 
cist in the General Motors Laboratones for more 
than twelve jears, dunng which time he conducted 
a great deal of ongmal research, and havuig had 
considerable expenence as a teacher, both dunng 
this time and previously at the University of Wis- 
consin, IS pre-enunently qualified for the task of 
wntmg a practical textbook on the general subject 
of x-rays He has done just this in X-Rays ni 
Practice 

The book IS well integrated throughout Ideas 
that are presented m connection with one part of 
the subject material are not compartmented thercm 
to the confusion of the student, but reference is 
made to the apphcation of these same ideas to other 
parts, so that the subject matter is a uniform and 
logical entitv throughout 

For presentation, the subject matter is divided up 
along more or less classical hnes, the first chapters 
havmg to do with history and the general nature of 
radiation A v-erj good chapter on x-ray-generat- 
ing equipment is followed by a short chapter givmg 
a bare outline of the concepts of radioactivity 
Methods of detectmg, measuring, and utilizing these 
radiations are presented with great clarity and a 
considerable amount of detail m subsequent chapters 
Excellent chapters on radiographv of all sorts, both 


for hard and soft radiabon, give quite compltte 
coverage to the subject The largest single portion 
of the book, approximately 230 pages (mue dup- 
tcrs), IS devoted to diffraction m all of its phases 
and applications 4 short chapter is also mduded 
on electron diffraction The broad general outke, 
of medical radiology are presented and there is a 
satisfactory chapter on protection. 

Each chapter is supplemented by a section of 
questions and problems which are remarkably vd! 
chosen and suited to teachmg purposes. There is 
also an appendix of useful data and a particularly 
clear index The book has an excellent lalaace d 
basic theory and pracbcal apphcabon throughout, 
so that at no time is the begummg student led astrav 
or earned too far afield by’ either one. 

In general, the text is suitable to anyone mshuig 
a fundamental knowledge of the subject and useful 
for teachmg m the semor or first year graduate levels. 
Though manufactured under wartime restnctioas, 
the book is prmted on good paper, m clear type, and 
IS well bound. 

Die Urographie bei der Nierentuberkouke 

RbNTCENMAGNOSnSCHE UnTERSUCHCNGEV Bj 

Olle OissoN Supplementum XLVU to Icta 
Radiologica A v'olume of 162 pages, with d) 
illustrabons Published by Hdkan Ohlsson Bok 
trycken, Lund, 1943 

This monograph concerns renal tuberculosis lead 
mg to ulceration, caseabon, and cavity' fonnation- 
Other renal lesions like mihary' tuberculosis and the 

chronic fibrosmg and dissemmated nodular forms are 

excluded Since it is impractical to cover the con 
tents adequately in a review, a full abstract of the 
treatise has been included m the Abstract Section 
of this issue of Radiology (p 42S) 

This excellent work is profusely and beautiful!) 
dlustrated, and the important value of meticulous 
attention to technical and diagnosbc detail is ob- 
vious from its perusal It may well change the 
concept of many a radiologist and clinician regard 
mg the value of excretorv' urography m the diagnosis 
of renal tuberculosis so long as he should be inTImS 
to follow the author and his preceptor. Dr H 
Hellmer, m their excellent working manner Uro- 
graphy — excretion pyelographv — is of real v'alur 
only' if employ'ed with the utmost attention to even 
detail of preparation, technic and evaluation h 
will be hard to surpass the work of Olsson 
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OoobalM 


Hospitals, Boston, Mass Meets monthly on tiurd 
Friday at Boston Medical Library 

NEW HAMPSHIHE 

New Hampshtrc Rocnlgen Society — Secretary-Treasurer, 
Richard C Batt, M D , St Louis Hospital, Berlin 

NEW JEHSEY 

Radiological Society of New Jersey — Secretary, W H 
Seirard, M D , Orange Alemonal Hospital, Orange 
Meetings at Atlantic City at Ume of State Medical 
Society and niidn inter in Newark, as called 


NEW YORK 

■issociatcd Radiologists of Neiu York, Inc — Secretary, 
William J Francis, M D , East Rockaway, L I 
Brooklyn Roentgen Ray Society — Secretary-Treasurer, 
Abraham H Levy, M D , 1354 Carroll St , BUyn 13 
Meets fourth Tuesday of every month, October to April 
Buffalo Radiological Society — Secretary-Treasurer, 

Mario C Gian, D . CIO Niagara St., Buffalo 1 
Meetings second Monday evening each month, Octo- 
ber to May, inclusive 

Central New York Roentgen Society — Secretary-Treas- 
urer, Carlton F Potter, M D , -125 Waverly Ave , Syra- 
cuse 10 Meetings iii January, May, and October 
Long Island Radiological Society — Secretary, Marcus 
Wiener, M D , 1430 48th St , Brooklyn 19 Meetmgs 
fourth Thursday evening each month at Kmgs County 
Medical Bldg 

New York Roentgen Society — Secretary Wm Snow, 
M D , 941 Park Ave . New York 28 
Rochester Roentgen-Ray Society — Secretary, Murray P 
George, M D , 260 Crittenden Blvd , Rochester 7 
Meets at Strong Memorial Hospital, third Monday 
September through May 

NORTH CAROLINA 

Radiological Society of North Carolina — Secretary- 
Treasurer James E Hemphill M D , Professional Bldg 
Charlotte 2 Meets n May and October 


Piltsburgh Roentgen Society —Suretary-Treaium Rj. 
ter M J Freedman, U D , 415 Highland BUr, 
Pittsburgh 6 Meets second Wednesday of 
month at 8 30 P il , October to May, inclujiTe. 


ROCKY MOUNTAIN STATES 

Rocky Mountain Radiological Society— Secretary, AM. 
Popma, M D , 220 N First SL, Boise, Idaha 


SOUTH CAROLINA 

South Carolina \-ray Society — Secretary-Trcmia 
Robert B Taft.M D , 103 Rutledge Ave.,Ctolestoo to 


TENNESSEE 

Memphis Roentgen Club — Meetings second Tuet 
day of eacli month at University Center 
Tennessee Radiological Society — Secrelary-Ticcsna, 
J Marsh Frire, M D , 707* Walnut St , Chattanoop. 
Meets annually with State Medical Soaety m Apii 

TEXAS 

Dallas-Fort Worth Roentgen Study Club — Seaetsn, 
X R Hyde, M D , Medical Arts Bldg , Fort Worth i 
Meetings on third Alonday of each month, in Daflau 
the odd months and in Fort Worth m the even montia. 
Texas Radiological Society — Secretary-Treasurer,^ 
P O’Bannon, M D , 650 Fifth Ave , Fort Worth 1 

UTAH 

Utah State Radiological Society — Secretary-Treasurer, 
M Loivry Allen, M D , Judge Bldg , Salt Lake Otyd 
Meets third Wednesday, January, March May, Sep- 
tember, November 


VIRGINIA 

Vtrgtnta Radtoloitcal Soctely — Secretary E latu 
Flanagan, M D , 215 Medical Arts Bldg , Richmond F 

WASHDiaTON 

Washington Stale Radiological Soctely — SecrelaryWr^ 
urer, Thomas Carhle, M D , Ilia Terry Ave , 
Meetmgs fourth Ivlonday of each month, Octew 
through May, at College Club, Seattle 


NORTH DAKOTA 

North Dakota Radiological Society — Secretary, Charles 
Heilman, M D , 1338 Second St , N , Fargo 

OHIO 

Ohio Radiological Society — Secretary, Henry Snow, 
M D , 1061 Reibold Bldg , Dayton 2 Ne.\t meeting at 

annuM meeting of the Ohio State Medical Association 
Central Ohio Radiological Society — Secretary, Hugh A 
Baldwin, 347 E State St , Columbus 
Cleveland Radiological Society — Secretary-Treasurer 
Carroll C Dundon, AI D 11311 Shaker Blvd , Cleve- 
land 4 Meetmgs at 6 30 p m on fourth Monday of 
each month from October to Aprd, inclusive 
Radiological Society of the Academy of Medicine (Cm- 
cinnati Roentgenologists) -Secrelary-T reasurer, &m- 
ueJ Brown, M D , 707 Race St , CmoMati 2 Meet- 
mgs held thud Tuesday of each month 

PENNSYLVANIA 

1- otS mSl « 3 00 P » , ton 

H.01, 2> S 22d S. 


WISCONSIN 

Milwaukee Roentgen Ray Society — Secretary-T rusurtr, 
C A H Fortier, M D 231 W Wisconsin Ave,, m 
waukee 3 Aleets monthly on second Monday at the 
Umvcrsity Club 

Radiological Section of the Wisconsin Stale 
Society —Secretary, S R Beatty, M D , 185 Hard ht, 
Oshkosh Two-day meeting in May and one 
annual meetmg of State Medical Society m September 
University of Wisconsin Radiological Conference^ 
Meets first and thu-d Thursdays 4 to 5 P M , Septemlw 
to May inclusive. Room 301 Service Memorial Insti 
tute 428 N Charter St , Madison 6 

CANADA 

Canadian Association of Radiologists — Honorary Settt’ 
tapi-Treasurer, J W McKay, M D , 1620 Cedar Avt, 
Montreal 

^ S^etS Canadienne-Franpaise d Electrologie et h 
^dialogic Medicates — General Secretary, Ongkne Du 
fresne M D , Institut du Radium, Alontreal M«ts 
on tiurd Saturday of each month 

CUBA 

Socj^ad de ^diologla y Fisioierapia dc Cuba — Offices 
m Hospital Mercedes Havana Meets monthly 



ROENTGEN DIAGNOSIS 


THE HEAD AND NECK 

Prognosis of Subarachnoid Hemonhage and Its 
Relation to Long Term Management George A 
Wolf, Jr , Helen Goodell, and Harold G Wolff J A 
M A 129 715-718, Nov 10, 1945 

The authors review the literature and consider 46 
additional caics of subarachnoid hemorrhage Twenty- 
nine per cent of patients entering hospitals with that 
condition die durmg the first episode of bleeding 
Fourteen per cent die during recurrence between the 
second and fourth weeks, and another 6 per cent die by 
the end of the first year following the initial hemorrhage 
The majority of patients surviving for a year are alive 
three to four years later 

Subarachnoid hemorrhage constitutes 7 per cent of 
all cerebral vascular disease and accounts for 2 per cent 
of sudden deaths Rupture of an intracramal artenal 
aneutysm is most often responsible 

Symptoms and signs include sudden violent head- 
ache, dizziness, vertigo, vomihiig, dtowsmess, stupor, 
coma stiff necL, pain m bach of thighs and legs, sweats, 
chills, fever, Keniig sign, third nerve palsy, delinum, 
hcniiparesis, other evidence of corticospinal tract dis- 
ease, and fundal hemorrhages 

It IS recommended that patients observed inthm 
tour weeks after the initial hemorrhage be studied by 
skull roentgenograms and cerebral arteriography and 
that craniotomy be done if an aneurysm is visuahzed 
and if the guicral condition does not contramdicate 
surgery Patients having had their last hemorrhage 
more than tour weeks before uiitial observation, who 
present localizing signs of an intracranial lesion, should 
also have cerebral artenography with subsequent 
cramotomj if indications for such are present If a 
patient has survived without recurrence for more than 
four wieks and is without signs or symptoms, arten- 
ography and surgical mtcrvcution should he considered 
optional H D Welsh, M D 

(4 iincrsity of Michigan) 


The author found m the hterature many specific 
references to peptic ulcer associated ivith intracranial 
operations or mtracranial tumors Several cases ac- 
companymg cerebellar tumors have been recorded, 
but relatively few have been desenbed m association 
with a hypophyseal or parahypophyseal tumor 
Seven cases of pituitary or parasellar lesions accom- 
panied by peptic ulceration of the gastro-mtestmal 
tract were found Only one of the ulcers was m the 
duodenum 

The author’s own patient was a 42-year-old man who 
had suffered from headache and pain m both eyes for 
fifteen years and fading vision for aghteen years 
X-ray studies of the skull showed the sella turcica to be 
enlarged and distorted m shape (Unfortunately the 
detail m the reproduction of the skull roentgenogram 
IS too poor to show the changes described ] Physical 
examination revealed the expected manifestations of 
pituitary dysfunction The external genitalia and 
testes were small, and hair growth was scant and female 
m distribution The skm was pale and clear, with 
poor tissue turgor No abnormal deposits of fat were 
present Teleradium therapy vras given, 32,500 mg 
hr and 33,000 mg hr to the right and left lateral 
temporofrontal regions, respectively Vision m the 
left eye was never recovered but the patient retained 
enough vision m his right eye to mamtam a dady 
routine under custodial care and was alive after a his- 
tory extending over a penod of tiventy-four years 

The patient had given an earher history of some 
abdommal symptoms, and five years after irradiation 
of the pituitary tumor, pam, vomitmg, and nausea led 
to exammation of the gastro-mtestmal tract The 
first exammation showed only pylorospasm, while the 
second, the following year, demonstrated a deformity 
of the duodenal cap, giving the impression of an old 
duodenal ulcer Symptoms subsequently recurred, but 
were relieved by a medical regimen 

S\DNE\ F Thomas, M D 


Pituitary Adenoma Associated with Chronic Duo- 
denal Ulcer Joseph C Pisetsky J Nerv S. Ment 
Dis 102 53T-546, December 1945 
Cushing (Surg , Gyiiic K Obst 5S 1, 1932) es- 
tablished a substantial basis for a causal functional 
inlimlatiouship between the brain and peptic ulcer 
Eiidiiilly, definite cuitcrs exist m the hypothalamus 
which control and modulate the impulses transmitted 
to till gastro-iuteslinal tract A disturbance m this 
rigulalorj luichamsm produces tissue changes in the 
gastric iiuico-a through various iiiteniicdiary steps 
It seims to bi irrelevant whether the disturbed cerebral 
luiicliou IS luiiuted by a cerebral neoplasm, electrical 
slimulatioii or b> repealed psychic trauma The end- 
result Is a derailment of the physiologic control of the 
gasiro-micsiiiial tract Impulses maj flow front the 
cortex to the h> pothalaiims where they are relayed 
m turn to the red nucleus and then on then downward 
path to tile centers m the medulla There a rccircmtiug 
ixxurs with stimulation of lUc vagal aud sympathetic 
sysUiiii, Hull iht vtoiiueh and intestines acting as ef- 
fector end organs The functions involved arc sccre 
tiuu, moiiliiy, and vasomotor miicrvalioii, which are 
also concerned with the geiie-sis of peptic ulcer 


THE CHEST 

The Segments of the Lungs A Commentary on 
Their Invesbgation and Morbid Radiology A F 
Foster-Carter and Clifford Hoyle Dis of Chest 
11 511-564, Novembcr-December 1945 
A bronchopulmonary segment may be defined as a 
segment of lung served by a principal branch of a 
lobar bronchus and this branch may be called a seg- 
mental bronchus It is usually large and fairly con- 
stant Each branch of the bronchial tree aerates a 
separate wedge of lung tissue Bronchial subdivisions 
usually follow a characteristic pattern and each lobe is 
divided into a giv en number of major segments 
The anatomy of the bronchial tree has been studied 
by casts, dissections bronchognuus, and air distention 
of single broiichopulmoiiary segments The authors 
filled bronchopulmonary segments vnth plasucene and 
subsequently radiographe'd the specimens The article 
contains illustrations show mg the anatomical locations 
and radiological features of eousohdatioii and collapse 
of all the broncUopuIinonary segments 
Morbid changes of many kmds may be confined to a 
bronchopulmonary segment, and segmental lesions can 
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The Blood Vessels 

Radner, Stic An Attempt at the Roentgeno- 
logic Visualization of Coronary Blood Vessels 
in Man 

Baubr, Guvnar Observations on the Technique 
of Phlebography 

RADIOTHERAPY 

Malignant Neoplasms 

Engelstad, Rolf Bull On Radio-Surgery of 
Tumor Metastases in the Lymph Glands of 
the Neck 430 


Wetoe, Rolf Treatment of Tumors of the 
Urmary Bladder 431 

Desjardias, Arthur U Sahent Factors m tbt 
Treatment of Hodgkin's Disease and Ljth 
phosarcoma inth Roentgen Ra)'s 431 

Desjardins, Arthur TJ Roentgen Treatment 
for Hodgkin’s Disease and Lymphosarcema 
of the Chest 13; 

Anspach, Brooke M A Review of the Problem 
of Cancer of the Cervn Smee the Use ol 
Radium in 1012 

Chernoff, Hyman M , Evans, Theodore 
AND Bartlett, Charles J Extragemtal 
Chorionepithelioma in the Male 4Si 
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ROENTGEN DIAGNOSIS 


THE HEAB AN3? Z^CK 

Prognosis of Subarachnoid Hemorrhage and Its 
’’ 1 Relation to Long Term Management George A 
' Wolf. Jr . Helen Goodell, and Harold G Wolff J A 
"IMA 129 716-718, Nov 10, 1946 

The authors review the literature and consider 46 
's additional cases of subarachnoid hemorrhage Twenty- 
:d mne per cent of patients entermg hospitals with that 
I condition die dunng the first episode of bleedmg 
, Fourteen per cent die during recurrence between the 
second and fourth weeks, and another 6 per cent die by 
' the end of the first year followmg the initial hemorrhage 
- The majority of patients survivmg for a year are alive 
three to four years later 

Subarachnoid hemorrhage constitutes 7 per cent of 
all cerebral vascular disease and accounts for 2 per cent 
of sudden deaths Rupture of an mtracranial arterial 
! aneurysm is most often responsible 

Symptoms and signs mdude sudden violent head- 
ache, dizziness, vertigo, vormtmg, drowsmess, stupor, 
coma, stifli neck, pam m back of thighs and legs, sweats, 
dulls, fever, Kermg sign, third nerve palsy, dehnum, 
hemiparesis, other evidence of corticospinal tract dis- 
ease, and fundal hemorrhages 

It IS recommended that patients observed within 
four weeks after the mitial hemorrhage be studied by 
skull roentgenograms and cerebral arteriography and 
that cramotomy be done if an aneurysm is visualized 
and if the general condition does not contramdicate 
surgery Patients havmg had their last hemorrhage 
more than four weeks before mitial observation, who 
present localizing signs of an mtracranial lesion, should 
also have cerebral artenography with subsequent 
cramotomy if indications for such are present If a 
patient has survived without recurrence for more than 
four weeks and is without signs or symptoms, arteri- 
ography and surgical intervention should be considered 
optional H D Welsh, M D 

(University of Michigan) 


The author found m the literature many specific 
references to peptic ulcer associated with mtracranial 
operations or mtracramal tumors Several cases ac- 
companymg cerebellar tumors have been recorded, 
but relatively few have been described in assoaabon 
with a hypophyseal or parahypophyseal tumor 
Seven cases of pituitary or parasellar lesions accom- 
panied by peptic ulceration of the gastro-mtestmal 
tract were found Only one of the uleers was in the 
duodenum 

The author’s ow n patient was a 42-year-old man who 
had suffered from headache and pain m both eyes for 
fifteen years and faihng vision for eighteen years 
X-ray studies of the skull showed the sella turcica to be 
enlarged and distorted m shape [Unfortunately the 
detail m the reproduction of the skull roentgenogram 
IS too poor to show the changes described ] Physical 
exammation revealed the expected manifestations of 
pituitary dysfunction The external genitalia and 
testes were small, and hair growth was scant and female 
m distribution The skm was pale and clear, with 
poor tissue turgor No abnormal deposits of fat were 
present Teleradium therapy was given, 32,600 mg 
hr and 33,000 mg hr to the right and left lateral 
temporofrontal regions, respectively Vision m the 
left eye was never recovered but the patient retained 
enough vision in his right eye to mamtam a daily 
routme under custodial care and was ahve after a his- 
tory extending over a period of twenty-four years 

The patient had given an earher history of some 
abdommal symptoms, and five years after irradiation 
of the pituitary tumor, pam, vomiting, and nausea led 
to exammation of the gastro-mtestmal tract The 
first examination showed only pylorospasm, while the 
second, the followmg year, demonstrated a deformity 
of the duodenal cap, givmg the impression of an old 
duodenal ulcer Symptoms subsequently recurred, but 
were relieved by a medical regimen 

SiTJNBV F Thoitas, M D 


Pitmtary Adenoma Associated with Chronic Duo- 
denal Ulcer Joseph E Pisetsky J Nerv & Meat 
Dis 102 637-546, December 1945 
Cushmg (Surg , Gynec. & Obst SS 1, 1932) es- 
tablished a substantial basis for a causal functional 
interrelationship between the bram and peptic ulcer 
Evidently, definite centers exist m the hypothalamus 
which control and modulate the impulses transmitted 
to the gastro-mtestmal tract A disturbance in this 
regulatory mechanism produces tissue changes in the 
gastnc mucosa through various intermediary steps 
It seems to be irrelevant whether the disturbed cerebral 
function IS initiated by a cerebral neoplasm, electrical 
stimulation, or by repeated psychic trauma The end- 
result IS a derailment of the physiologic control of the 
gastro-intestinal tract Impulses may flow from the 
cortex to the hypothalamus, where they are relayed 
in turn to the red nucleus and then on their downward 
path to the centers in the medulla There a recircuitmg 
occurs w ith stimulation of the vagal and sympathetic 
systems, with the stomach and intestines acting as ef- 
fector end-organs The functions mvolved are secre- 
tion, motihty, and vasomotor innervation, which are 
also concerned with the genesis of peptic ulcer 
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THE CHEST 

The Segments of the Lungs A Commentary on 
Their Investigation and Morbid Radiology A F 
Foster-Carter and Clifford Hoyle Dis of Chest 
11 511-664, November-December 1945 
A bronchopulmonary segment may be defined as a 
segment of lung served by a pnncipal branch of a 
lobar bronchus, and this branch may be called a seg- 
mental bronchus It is usually large and fairly con- 
stant Each branch of the bronchial tree aerates a 
separate wedge of lung tissue Bronchial subdivisions 
usually follow a characteristic pattern and each lobe is 
divided mto a given number of major segments 

The anatomy of the bronchial tree has been studied 
by casts, dissections, bronchograms, and air distention 
of single bronchopulmonary segments The authors 
filled bronchopulmonary segments with plasticene and 
subsequently radiographed the specimens The article 
contains illustrations showing the anatomical locations 
and radiological features of consolidation and collapse 
of all the bronchopulmonary segments 
Alorbid changes of many kinds may be confined to a 
bronchopulmonary segment, and segmental lesions can 
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be detected radiographicaUy Identification of scg- D The Lower Lobes The two lower lobes re 
mental lesions makes for more accurate diagnosis, similar, except that the right has an additwaal ai 

hence for better treatment, as m bronchiogenic car- ment, the cardiac (1) The dorsal segment, as seenn 

emoma, lung abscess, bronchiectasis, etc. the postero-antenor projection, extends aota tit 

The authors desenbe the radiographic picture of lung field from the Sth or 6th to the 9th or lOtli li 

each of the major segments of both lungs under con- posteriorly In the la tend projection it is tnanjnhrn 

ditions of consolidation and collapse The location of shape, extending from the mam fissure to the poslem 

the segments i\ hen coiixo/i(/af«f IS as follows chest wall, with its mfenor margin sloping downwri 

A Right Upptr Lobe (1) The anterolateral seg- and backward towards DIO, the apex may eittd 

nicnt, as seen in the postero anterior projection, ex- anteriorly to the anterior or raid-axillary regita- (**) 

tends from the hUum to the periphery, from the lesser The posterior basic segment occupies the lower urns 

fissure to below the clavicle In the lateral projection, and posterior portion of the lung field and is tnaapihi 
it extends from the anterior surface to the mid axillary m shape m both projections (3) The aelermr Ins 
region, and from the lesser fissure to the first nb (2) segment extends from the hilura doivnward and ml 
The posterolateral segment is similar to the antero- wrard and includes the costophremc area In th 
lateral in location m tlic postero-antenor view except lateral projection it appears as a wedge limited a- 
that the lower margm is less distmct and that usually tenorly by the mam fissure- (4) The middle fj« 

there is a clear area between the inner border and the segment, m the postero antenor new, resembles but b 

mediastinum In the lateral projection it is seen more lateral than the antenor basic In the btinl 

posteriorly, bemg hmited by the mam interlobar projection it is postenor to the antenor basic, based m 
fissure, it extends anteriorly to the mid-axillary re- the diaphragm {o) The right cardiac segment, usioa 
gion The lower limit is on a level with the lesser m the postero-antenor new, occupies a small arm n 
fissure, and the upper portion is on a level with D2 or the nght cardiophremc regioa In the lateral pm- 
D3 (3) The apical segment occupies the apical por- jcctiou it casts a small tnangular shadow based on tk 
tiou of the lung In the lateral projection it is V- posterior portion of the diaphragm, with the ipct 
shaped and extends from the hUum to the apex Pomtmg upward toward the hilura 

B Right Middle Lobe (1) In tlie postero-antenor Atelectatic bronchopulmonary segments are coa 
projection, the anterior segment extends from about the siderably smaller and can be recognued 
fourth costal cartilage to the diaphragm, and from the Hbvry K Taylos, M-D 

nght border of the heart about half way out across the 

lung field In the lateral projection, it is situated The Lateral Projeebon of the Chest Samuel Bnw 
antenorly, is triangular m shape, with its apex at the Dis of Chest 11 596-623, November-Dectmbei 19* 

hilum, hniitcd above by the lesser fissure, laterally and From on extensive expenenoe, the author ccmclwte 
infenorly by the mam fissure (2) The lateral seg- that a roentgenographic examination of the chest m^ 

ment is seen m the postero-antenor projection as a with a postero antenor and a lateral projection jiddi 

tnangular shadow m the nght middle zone, mth its considerably more information than a postero-antHW 

apex down and the lesser fissure forming its base stereoroentgenographic study From the lateral vier, 

The apex is above the diaphragm and m the mid-lung one obtains a more accurate knowledge of the sia. 

field In the lateral projection the shadow is also shape, and position of abnormal shadows than >> 

tnangular, extendmg downivard and forward from the possible by stereoscopy m one direction alone, ana a 

hilum, bounded above and below by the lesser and mam more accurate diagnosis is possible Postero-ant^ 

fiissures and lateral roentgenograms of 21 cases are nicludw 

C Left Upper Lobe {!) The anterolateral segment Henry K Taylor, Jff' 

IS essentially the same as on the nght side The lower 

border is not so sharply defined, because there is Intrathoracic Metallic Foreign Bodies L 
no hmitmg fissure, and m the lateral projection the Garland Dis of Chest 11 662-67", Noi’cmbtf 


segment extends more postenorly (2) The apico- 
posterior segment is equivalent to the eombmed apical 
and posterolateral segments of the right lung (The 
lingula, the equivalent of the right middle lobe is sup- 
plied by the left middle bronchus which divides into 
two and supplies an anterior and a lateral segment ) 


(3) The anterior middle segment m the postero-antenor 
projection is triangular m shape and extends from the 
cardiac apex laterally into the lung field in the region 
of the antenor ends of the 6th and 7th nbs In the 
lateral projection it is tnangular and extends from the 
hilum downward and forward and the fissure forms Us 
mferopostenor border (4) The lateral middle seg- 
ment appears m the postero antenor projecUon as a 
tnangular area la the mid-zone, inth its b^e lateraUy 
anex at the hilum The medial border is super- 
“n4ed o“ to cardiac sdhonette In to late.^ 
It IS tnangular m shape with its ape-X at to 

p^on of to segment is supenmposed 
over the cardiac silhouette. 


December 1945 . 

This report is based on a study of 150 ^ 

uitrathoracic metallic foreajpi bodies retained from 
to twelve months following mjury The metaiW 
fragments varied in size from less than 1 to 40 ram ^ 
length and from 1 to 30 mm m diameter In 
mately 20 per cent of the cases the foreign booitf 
measured 1 cm or more in diameter About 20 
cent of the patients had associated bony injun&i 
per cent showed residual pleural changes, 15 per cfiOt 
pulmonary changes, about 10 per cent shone^l tio 
significant residual changes m cither lungs or 
Included in the group were a few mediastinal and pen* 
cardial foreign bodies, one intracordiac, and a 
interosseous 

The diagnosis is based on the history, presence of ^ 
iCar, clmical findings, and the roentgen demonstri 
tiou of a foreign body Examination should be made 
in ut least two planes, preferably with over-expostu^ 
with other procedures as may be required as tangential 
spot films, fluoroscopy, stereoroentgenography, tomoS 
faphy, and Jocalizmgprocedures 
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4 The author is especially interested in the late be- 
havior of such eases, particularly since many survivors 
of the late war are hosts to these foreign bodies In 80 
.per cent of the cases there are no symptoms, m 10 per 
cent, the symptoms may be classified as shght, and m 
;the other 10 per cent as fairly severe Late comphca- 
Aions may result from migration and dismtegration, 

■ erosion of blood vessels, recurrence of mfection, de- 
velopment of hemiae, pleural thickening and irritation, 
land pressure upon the phrenic nerve 
I The author concludes that metafile foreign bodies, 
,especiafiy m the late stages (three or four months after 
tmjury), are frequently innocuous, that the necessity 
for removal does not depend upon size, that a bone 
1 fragment driven mto the lung at the time of the injury 
IS a much greater potential source of trouble than the 
' foreign body itself Henry K Taylor, M D 

The Bearers of Shadows, Manoel de Abreu Dis 
4 of Chest 11 639-647, November-December 1945 
I The author discusses fluorography, localized tomog- 
1 raphy, and pulmonary lavage as methods for recogniz- 
) mg and diaguosmg tuberculosis m the “bearers of 
> shadows " Photofluorography was considered by him 
, as a possibdity as early as 1918, he constructed, hia 
first nncroradiographic apparatus m 1935, and m 1937 
. inaugurated the first Survey Center in the Rio de 
Janeiro Pubhc Health Department, usmg 35-mm 
film Tomographic examination is limited to shadow- 
beanng areas of the lung, and small films are used 
Generally, 3 sections are made, at 7, 9, and 11 cm 
levels from the postenor surface of the thorax The 
character of the lesion can be evaluated by this method 
In the ill, with little or no expectoration, pulmonary 
lavage is performed This is accomplished by an- 
esthetizmg the supraglotbc and mfraglottic regions 
and instilhng 10 to 20 c c of physiologic salt solution 
mto the trachea durmg mhalation Cough is produced, 
and the salme-washed raatenal from the tracheo- 
broncho-alveolar structure is expectorated, collected, 
and exammed for tubercle bacifii Bacteriological 
studies, cultures, and gumea-pig inoculations are also 
made when necessary Henry K Taylor, M D 

Tuberculosis Control in Hospitals A Study Made 
by the Committee on Hospital Personnel (Leopold 
Brahdy, Chairman), American Trudeau Society Am 
Rev Tuberc 52 539-555, December 1945 

In order to be m a position to outlme policies for the 
post-war development of the country’s hospitals, the 
Committee on Hospital Personnel of the American 
Trudeau Society, with the co-operation of the American 
Hospital .Association, sent questionnaires to 1,284 hos- 
pitals The purpose was to ascertam which methods 
were being followed m order to control tuberculosis 
among patieuts and personnel The results from 934 
answers arc summarized m a senes of nineteen tables 
About two thirds of these hospitals tuberculm-test 
their student nurses while 85 per cent examme this 
group by \ ra> A greater proportion of the larger 
hospitals take periodic chest roentgenograms of their 
employees Uiaii of the smaller ones Only 6 per cent 
x-ray the chests of all patients on admission, and only 
3 per cent who do not follow tins procedure plan to do 
so after the war emergency This indicates the need 
for an cducaUoiial campaign among hospital admmis- 
trators and boards of directors L W Paul M D 


Tuberculosis in a Tropical Naval HoapitaL Emil 
Bogen and G H Strickland Am Rev Tuberc 
52 490-494, December 1945 

Tuberculosis stfil remains a serious source of disease, 
death, and disability m naval personnel despite efforts 
to prevent it by excludmg affected recruits In one 
hospital m the Southwest Pacific more than 50 patients 
with acbve tuberculosis had been seen in the past five 
months In addibon there were more than twice that 
number m whom tuberculosis was suspected but could 
not be proved with the tune and facilities at hand 
Most of the cases developed long after the pabents 
had entered naval service, less th a n a thud havmg been 
m service for under two years The roentgen findmgs 
were usually more extensive than was indicated by the 
history and physical findmgs The majonty of the 
pabents showed widespread dl defined soft densibes m 
the upper and middle lung fields Infiltrabon and 
exudation were common, while fibrosis and destruebve 
lesions with cavitabon were mfrequent Few of the 
pabents showed calcified lesions in the parenchyma or 
hila Serial films, when available, showed a marked 
labihty of the lesions 

Although the hospital from which this report was 
made was located close to the equator, it is not believed 
that the climate had any effect on the mcidence or type 
of tuberculosis encountered Only a few cases were 
found m the nabves of the region and less than 10 per 
cent of those tested had positive tuberculm reacbons 
Many of the patients apparently conbacted the disease 
while on the high seas or while staboned elsewhere, as 
mdicated by the clmical histones Of greater impor- 
tance than the chmate are thought to be the crowdmg 
together of personnel m madequate livmg spaces on 
board ship, lack of samtary provisions and venblabon, 
performance of strenuous physical exertion after the 
onset of symptoms, and the like 

L W Paul, M D 

Sfiicosis A Clmical Study Howard Dayman 
Am Rev Tuberc 52 449—462, December 1945 
Clmical observations on 116 pabents with sihcosis, 
33 of whom came to necropsy, are desenbed Fifteen 
pabents had simple nodular sfiicosis Most of these 
were free of symptoms and the condibon was discovered 
on routme exammabon In the absence of complicat- 
mg tuberculosis the clinical course in this form of the 
disease was usually benign, some cases havmg been ob- 
served for periods up to eleven years without matenal 
pulmonary change 

There were 15 pabents wnth simple conglomerate 
sfiicosis These pabents exhibited m varying degree 
the symptoms and signs of emphysema, with dyspnea 
as the imbal and cardmal symptom Roentgenograms 
showed areas of massive fibrosis often symmetrical and 
at the level of the hfia In most, nodular shadows 
were present as well, dissemmated throughout the lung 
fields The shadows remained unchanged over long 
periods The disease ran a protracted clmical course 
with gradually mcreasmg dyspnea Of 8 deaths m 
this group, 4 were due to complicabng pulmonary 
heart disease ivith cardiac failure There was no evi- 
dence of tuberculosis The pathogenesis of this form 
of sfiicosis IS not clearly understood It is apparent 
that not all cases of the disease wnth massive lesions 
can be classified as "sfiicosis with infecbou ’’ It is pos- 
sible that the baetenologic and histologic evidence of 
tuberculosis has been obliterated by the silicotic process 
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The third group of 77 patients had silicosis comph- 
cated by tuberculosis The symptoms, although mod- 
ified by the silicosis, i\eTt prtdommantly those of the 
tuberculous disease and included, in order of frequency, 
cough, expectoration, dyspnea, weight loss, fever, 
pleural pain, and hemoptysis The chest roentgeno- 
gram presented wdespread mmutc shadoii-s similar to 
those seen m simple nodular silicosis together with 
larger mottled shadow's, usually in the upper poruon of 
the lung fields Cavities frequently developed m the 
apical areas Tubercle bacilli were found m the sputum 
of 05 of the 77 patients Sixty-si\ of this group have 
died, indicating that silicosis predisposes to progressive 
pulmonary tuberculosis 

Heart disease due to the pulmonary disease was diag- 
nosed in 20 of the 110 cases The demonstration of 
right ventricular enlargement by means of \ ray exami- 
nation was important evidence, appearing pnor to any 
definite clinical signs Dilatation and hypertrophy of 
the right ventricle are attributed to obliteration of the 
vascular bed of the lung and hypertension m the pul- 
monary artery In tuberculosis not compheated by 
silicosis, such cardiac disease is rarely found 

L W Paul, M D 


Sihcious Exposures in the Fire Bnck Industry 
H Roentgenologic Study Wayne L Ritter and 
Paul G Bovard J ludust Hyg &. Toxicol 27 
2S3, December 1945 

To determine the hazard of sihcosis to which workers 
lu the fire bnck industry might be exposed, chest films 
were taken, on a voluntary basis, of OTO employees (87 
per cent) of seven major plants m Kentucky An occu- 
pational history of each worker was also obtained 
Ninety-seven of the men in this series, ivith terras of 
employment m the fire bnck mdustry ranging from 
nine to forty seven years, showed pneuraocomosis, this 
term being used because the characteristic pulmonary 
change found w as not of the type or magmtude usually 
accepted m compensation courts as the discrete nodular 
fibrosis of silicosis The fibrosis m these cases was uni- 
form and finely granular, seldom showing any tendency 
to form discrete nodules The chest films m two cases 
showed conglomerate sdicosis In both instances the 
men had spent their entire industrial lives, thirty-two 
and forty-two years respectively, operating unenclosed 
dry pan mills 

Twenty-six cases of tuberculosis were discovered in 
this survey This is twice the ratio found on mass sur- 
veys of the general population m t h is area Eleven of 
the 20 patients were found to have the fine granular 
fibrosis associated with their type of employment 


Spontaneous Pneumothoraces Occurring m Patients 
Undergoing Peroral Endoscopy Osier A Abbott and 
H Renault de Oliveira J Thoraac Surg 14 463- 
460, December 1946 

Little if any attenUon has been given to pneumo- 
thorax as a bnmchoscopic hazard Five cases are 
rMorted here m which pneumothorax compheated 
dSy (4 bronchoscopy, 1 esophag^wpy) An addi- 
Lse m which death foUowed bronchoscopy, is 

als^e^ded because of the sinulanty of the roentgen 
also recOT other patients In no in- 

picture to to ^ foreign body removed so 

"!f“t‘rtir«t as an eUologic factor is ruled out 

rSnS the production of spontaneous pnen- 


mothorax is not entirely clear but most commonly ttat 
IS a pre-existmg tuberculosis or other pulmonary lisni, 
as pneumonia, gangrene, bronchiectasis, abscess, nupj 
ema, tumor, cyst, or emphysema Rupture d md 
subpleural lesions may occur, m the case of ewtscosw 
mampulation it may he precipitated by a cougtait 
paroxysm subsequent to the procedure. It u nnpa 
tant to recognize this compheabon of endcbcopy sollu 
proper treatment can be instituted when nectssuj 
More frequent fluoroscopic and roentgenosnplL 
studies followmg endoscopy will probably ttwal mmj 
unsuspected cases, since, as m 2 of the authois' osc!, 
there may be no clinical symptoms Four of tie it 
ported cases occurred dunng a twelve-month ptnod u 
a group of 537 bronchoscopies 

Harold 0 Pbtersox, i(D 


BeryUium Poisoning. H S Van Ordstraud, Rii- 
ert Hughes, J M De Nardi, and Moms G Caimdj 
JAMA 129 1081-1090, Dec. 15, 1915 

One hundred and seventy cases of beryllmra pow/i- 
mg are reviewed by the authors Manifestatioia n 
eluded dermatitis, chronic skm ulcers and i nff a mm atoq 
changes m the respiratory tract, the skin and repti 
atory changes occurring concurrently or singly W 
fuse pneumonitis was the severest luanifestatioii, at 
countmg for five deaths In this senes of cases, dito 
mamfestations occurred only after exposure during tic 
processing of beryl ore Incidence and seventy vot 
proportional to the degree of exposure and chemiol 
irritation of dusts and fumes The specific etiologi ^ 
unknown Use of beryllium in to production a 
beryllium copper alloy, indely used in mdustry, maio 
recognition of this disease important, as with mcrtis- 
ing production more individuals may be exposed. 
Forty-two patients demonstrated contact dennahUs 
and skm ulcers Frequently these lesions 
dated with rhimtis and nasopharyngitis 
patients had a cheimcal nasopharyngitis and/or chcB- 
leal tracheobronchitis Chief complaints were sore 
ness in nose and throat, with associated mild 
In 3S workers chemical pneumomtis developed, 
tough, substemal pam, shortness of breath, 
in most cases an abnormal taste m the mouth, w«P 
loss, and mcreasmg fatigue Onset m each im 
Was insidious Signs of infection were conspicu J 
absent Roentgenologic changes did not usuall) if 
pear until two or three weeks after the first 
Changes were bilateral and diffuse, varying 'uni 
seventy of the disease In order of their 
they were (I) diffuse haziness of bath lungs, (2)®*' 
irregular areas of mfiltratiou with prominent perihrm 
dual markings, (3) absorption of soft mfiltraoon ax' 
appearance of discrete large or small congloniciit 
nodules scattered throughout both lung fields, wid 
clearmg after one to four months 

Treatment is pnmanly avoidance of further exponir 
to beryllium fumes and dusts 

N R Shippev, M D 
(University of Michigan) 

Pneumothorax in Young Adults Descriptive Statu 
ties m One Hundred and Twenty-Six Cases. Je^ 
E Leach Arch Int Med 76 264-268, Noveabe 

December 1945 

The data on 126 patients with 129 episodes of spot 
taneous pneumothorax observed among mditarj po 
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sonnel m the Army Air Forces Training Command 
are presented, largely m tabular form In no instance 
did the onset occur dunng aenal flight The ages of 
the men ranged from eighteen to forty-one years 
There were no immediate fatabties In 23 patients 
the onset of the spontaneous pneumothoras was grad- 
ual, and m 90 sudden The diSerence between those 
exhibitmg only mild imtial symptoms or none at all 
(63 6 per cent) and those exhibiting moderate and 
severe s 3 miptonis (36 5 per cent) is statistically signifi- 
cant There was no association between the severity 
of the reported symptoms at the onset of the attack 
and the degree of pulmonary collapse In 76 patients 
there was nothmg m the past medical history that had 
any reasonable association with the onset of spon- 
taneous pneumothorax In 85 of 100 cases the attack 
occurred when the patient was at rest (4B6 per cent) 
or dunng mdd physical activity (37 8 per cent) The 
pneumothorax was of the closed type in 137 mstances 
and of the valvular type m2 In the majonty of 
cases (69 8 per cent), the pneumothorax was on the 
nght side Shghtly over one half of the patients had 
degrees of pulmonary collapse estimated at below 33 
per cent A search for the causative factor m 107 of 
the attacks was frmtless Seventeen patients were 
transferred or were still in the hospital at the tune of 
the report Most of the men recovered without com- 
plication and were retamed iii mditary service 

Neurogemc Tumors at the Ihfimonary Apex. Lester 
W Paul Dis of Chest U 648-661, November- 
December 1945 

Of the bemgn tumors most likely to develop m or at 
the pulmonary apex, the neurofibromas and afiied 
neurogenic tumors are the most common In all of 
these the potentiabty for nudignant change is present 

Benign mtrathoraac neurogemc tumors, as a group, 
have a tendency to develop to considerable size without 
significant symptoms until they encroach upon or dis- 
place vital structures Often they are discovered 
accidentally upon chest roentgenography for some other 
reason When symptoms do develop, pam and cough 
are common, m tumors linuted to the apex, pam radiat- 
ing down the arm and a Homer’s syndrome, character- 
istic of mahgnant tumors m this region, are rare The 
tumor appears roentgenographically as a sharply cir- 
cumscribed homogeneous shadow of variable size, 
situated posteriorly at the summit or along the medial 
aspect of the apex The inner margm tends to merge 
w ith the mediastmum The larger growths extend be- 
low the anatomical apex and may displace the trachea 
and esophagus There is no bone destruction by in- 
vasion, though pressure erosion of nbs may occur when 
the tumors are large. 

Benign neurogenic tumors must be differentiated 
from maligant growths (upper sulcus), enlarged thy- 
roids, retrosternal thyroids, neoplasms of the thyroid 
and thjTnus and of the paratracheal and anterior 
niediastmal lymph nodes, aneurysms, tortuous and 
sclerotic mnommate and subclavian arteries, and 
tumors arising from ribs, vertebrae, clavicles, and 
sternum Metastascs from the kidney or testicle must 
also be considered 

Surgery is the therapy of choice, as the tumors are 
radioresistant 

Four case histones, with roentgenograms, are m- 
cludcd , in two cases the tumors were removed 

Henri K Tasxor, M D 


rUntml Value of Angiocardiography Henry K 
Taylor Dis of Chest 11 624-638, November-De- 

cember 1946 

Filling of the heart chambers and great vessels with 
70 per cent diodrast permits the differentiation of 
vascular from non-vascular mediastinal lesions It is 
also of value for the demonstration of cardiovascular 
anatomy, anomalies, chamber enlargement or car- 
diac hypertrophy or both, contracted and expanded 
lesions Six case histones and roentgenograms are 
mcluded to show the value of angiocardiographic 
studies one of a cardiac lesion, a ventncular an- 
eurysm, two of non-vascular mediastmal lesions, a 
retrosternal thyroid and a chronic lymphatic leukemia, 
and three of vascular lesions, an aneurysm of the m- 
nommate artery, aa arteriosclerotic aneurysm of the 
descending aorta, and multiple aneurysms of the aortic 
arch Henry K Taylor, M D 

Cardiovascular Disturbances m Tautsugamushi Dis- 
ease Maunce Sokolow and Leo H Garland U S 
Nav M Bull 45 1064-1068, December 1945 

In a senes of 36 patients convalescent from tsutsuga- 
mushi disease havmg its onset three to six months pre- 
viously, the predommant symptoms were fatigabibty, 
weakness, dyspnea, and palpitation on slight effort, and 
precordial pains Objective signs of residual impair- 
ment of the cardiovascular system were a decrease m 
duration of breath holdmg, abnormally rapid pulse 
response to standmg and truld exercise, mmor vari- 
ations m the electrocardiogram m 7 patients, roentgen 
evidence of cardiac enlargement m 6 patients, and slight 
to moderate "peafcmg" of the ventricular waves m 14 
cardiac kymograms It is not known whether these 
disturbances are to be attnbuted to vasomotor insta- 
bility, residual rickettsial myocarditis, or cerebral med- 
ullary lesions 

THE DIGESTIVE SYSTEM 

Roentgen Dlagnosia of Defomuties of the Cardiac 
End of the Stomach, Intrinsic and Eitrmsic in Origin, 
Maxwell H Poppel and John F Roach U S Nav 
M Bull 45 1111-1118, December 1945 

The differential roentgen diagnosis of mtnnsic and 
extrinsic conditions producing deformities of the car- 
diac end of the stomach is considered, with a brief dis- 
cussion of the different methods of roentgenologic e.x- 
amination and a listmg of the various conditions in each 
category 

Actmomycotic Granuloma of the Stomach. Clar- 
ence C Fuller and Harold Wood JAMA 129 
1163-1165, Dec 22, 1945 

A case of primary gastric actinomycosis in a 48-year- 
old male, a loom fixer, is reported, wuth complete re- 
covery following subtotal gastrectomy The paUent 
had symptoms over a five-year period, consisUng of 
heartburn and occasional eructation and vomiting after 
eating Roentgen e.\ammation disclosed deformity of 
the pars media due to a large penetratmg ulcer on the 
lesser curvature just below the cardia and a persistent 
prepyloric deformity suggesting an additional mflam- 
matory lesion m that region Roentgenograms and a 
single photomicrograph of the operative specimen are 
reproduced Joseph Hanehn, M D 

(Uuuersity of hlichigan) 
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The third group of 77 patients had sdtcosis compli- 
cated by tuberculosis The symptoms, although mod- 
ified by the silicosis, were predominantly tliose of the 
tuberculous disease and included, m order of frequency, 
cough, expectoration, dyspnea, weight loss, fever, 
pleural pain, and hemoptysis Tlie chest roentgeno- 
gram presented widespread minute shadows similar to 
those seen m simple nodular sdicosis together with 
larger mottled shadows, usually in the upper portion of 
the lung fields Cavities frequently developed in the 
apical areas Tubercle bacilli w ere found m the sputum 
of 05 of the 77 patients Sixty-si\ of this group have 
died, indicating that silicosis predisposes to progressive 
pulmonary tuberculosis 

Heart disease due to the pulmonary disease was diag- 
nosed in 20 of tile 116 cases The demonstration of 
right ventncular enlargcmeiit by means of \ ray erami 
nation was important evidence, appcamig prior to any 
definite chiiical signs Dilatation mid hypertrophy of 
the right vcntnclc are attributed to obliteration of the 
vascular bed of the lung and hypertension m the pul- 
monary artery In tuberculosis not complicated by 
sdicosis, such cardiac disease is rarely found 

L Paul, M D 

Silicious Eiposures m the Fire Bnck Industry 
n. Roentgenologic Study IPayne L Ritter and 
Paul G Bovard J Indust Hyg &. Toxicol 27 
283, December 1945 

To determine the hazard of silicosis to which worV.cn> 
m the fire bnck industry might be exposed, chest films 
were taken, on a voluntary basis, of 870 employees (87 
per cent) of seven major plants in Kentucky An occu- 
pational history of each worker ivas also obtained 
Ninety-seven of the men in this senes, with terms of 
employment m the fire bnck mdustry ranging from 
nine to forty-seven years, showed pneumoconiosis, this 
term being used because the characteristic pulmouary 
change found was not of the type or magnitude usually 
accepted in conipeusation courts as the discrete nodular 
fibrosis of sibcosis The fibrosis in these cases was uni- 
form and finely granular, seldom showing any tendency 
to form discrete nodules The chest films in two cases 
showed conglomerate sdicosis In both instances the 
men had spent their entire industrial lives, thirty-two 
and forty-two years respectively, operating unenclosed 
dry pan mills 

Twenty-six cases of tuberculosis were discovered m 
this survey This is tmee the ratio found on mass sur- 
veys of the general population in this area Eleven of 
the 20 patients were found to have the fine granular 
fibrosis associated with their type of employment 

Spontaneous Pneumothoraces Occurring in Patients 
Undergoing Peroral Endoscopy Osier A Abbott and 
H Renault de Ohveira J Thoracic Surg 14 453- 
460, December 1945 

Little if any attention has been given to pneumo- 
thorax as a bronchoscopic hazard Five cases are 
reported here m which pneumothorax complicated en- 
doscopy (4 bronchoscopy, 1 esophagoscopy) An addi- 
tional case, m which death followed bronchoscopy, is 
also recorded because of the similarity of the roentgen 
picture to that of one of the other patients In no m- 
stance was biopsy done or a foreign body removed, so 
that direct mjury as an etiologic factor is ruled out 
The mechanism of the production of spontaneous pneu- 


mothorax is not entirely dear but most commodjiici 
IS a pre-existing tuberculosis or other puhnoiuryle~ 
as pneumoma, gangrene, bronchiectasis, absccs,^ 
ema, tumor, cyst, or emphysema Rupture ja, 
subpleural lesions may occur, m thecaseofauiss^ 
mampulation it may be precipitated by a ecojlij 
paraxysm subsequent to the procedure It is 

taut to recognize this comphcatioa of endo-copy a tk 

proper treatment can be msbtuted when uaessa; 
More frequent fluoroscopic and roealgtaopijir 
studies following endoscopy will probably rertalmej 
Unsuspected cases, smee, as in 2 of the autboti’ oat, 
there may be no dimcal symptoms Four of thee- 
Ported cases occurred during a twelve moati penal c 
a group of 537 bronchoscopies 

HaKOUJ 0 PETEaSON, IID 


BeryUlum Poisoning H S Van Ordsuanil, Rib 
crt Hughes, J M De Nardi, and Moms G Canaik 
JAMA. 129 1081-1090, Dec 15, 1915 

One hundred and seventy cases of berylbuBipoies- 
mg are reviewed by the authors Mamfcitatmib a 
eluded denuatitjs, chronic sl^io ulcers and in Himiroi ay 
changes m the respiratory tract, the sVia awl rep 
atory changes occurring coticurrendy or singly W 
fuse pneumonitis was the severest roamfestaluB, * 
Counting for five deaths In this senes of cases, dxxi 
nianifcstations occurred only after exposure dunaji- 
Processing of beryl ore Incidence and seventy wt 
Proportional to the degree of exposure and denai. 
irritation of dusts and fumes The specific etiobsys 
Unknown Use of beryllium in the productM a 
berylhum copper alloy, widely used lo mdustiy inj» 
recognition of this disease important, as mtiuiaur 
uig production more individuals may be exposed. 

Forty-two patients demonstrated contact donacu 
and skill ulcers Frequently thae lesions were tSr 
ciatcd inth rhinitis and nasopharyniitis. ^ 
Patients had a chcrmcal nasopharyngitis and/or 
Ida! tracheobronchips Chief coraplamE 
ness m nose and throat, with associated ^ 

In 38 workers chemical pneumonitis 
cough, substernal pam, shortness of 
Ml most cases an abnormal taste in the ^ 

lc)ss, and mcreasing fatigue Onset m each 
was msichous Signs of mfecOon were 
absent Roentgenologic changes did not 
pear until two or three weeks after the first ^ 
Changes were bdateral and 
seventy of the disease In order of 
they were (1) diffuse haziness of both 
irregular areas of mfiltrabon inth ^ tJ 

dual markings, (3) absorphon of soft 
appearance of discrete large or small ^ 

nodules scattered throughout both lung 
cleanng after one to four months ,wexPosa' 

Treatment is pnnianly avoidance of far 

to beryllium fumes and dusts vf D 

nr SKn-PB'. w >■ 

(Umversity of JBctoS"* 

Pneumothorax in Young Adults. jab 

hes m One Hundred and 
E Leach Arch Int. Med 76 264-26S, ho' 
December 1045 „ nf 

The data on 126 patients inth 129 
ta.neou 3 pneumothorax observed amons 
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■isonnel m the Army Air Forces Trammg Conunand 
1 are presented, largely m tabtdar form In no instance 
did the onset occur during aenal flight The ages of 
4 the men ranged from eighteen to forty-one years 
j There were no immediate fatahties In 23 patients 
^ the onset of the spontaneous pneumothorax was grad- 
4 ual, and in 90 sudden The difference between those 
3 exhibiting only mild initial symptoms or none at all 
3 (63 5 per cent) and those exhibitmg moderate and 
severe symptoms (38 5 per cent) is statistically signifi- 
I cant There was no association between the severity 
of the reported symptoms at the onset of the attack 
- and the degree of pulmonary collapse In 76 patients 
' there was nothmg m the past medical history that had 
. any reasonable association with the onset of spon- 
taneous pneumothorax In 85 of 100 cases the attack 
I occurred when the patient was at rest (48 6 per cent) 
or dunng mild physical activity (37 8 per cent) The 
1 pneumothorax ivas of the closed type m 127 instances 
I and of the valvular type in 2 In the majority of 
I cases (59 8 per cent), the pneumothorax was on the 
I right side Slightly over one half of the patients had 
i degrees of pulmonary collapse estimated at below 33 
( per cent A search for the causative factor m 107 of 
I the attacks was fruitless Seventeen patients were 
‘ transferred or were still m the hospital at the time of 
/ the report Most of the men recovered without com- 
I phcation and were retained m mihtary service 

Neurogenic Tumors at the Pulmonary Apex. Lester 
W Paul Dis of Chest 11 648-661, November- 

December 1945 

Of the benign tumors most likely to develop m or at 
the pulmonary apex, the neurofibromas and alhed 
neurogemc tumors are the most common In all of 
these the potentiahty for malignant change is present 

Bemgn mtrathoraac neurogemc tumors, as a group, 
have a tendency to develop to considerable size without 
significant symptoms until they encroach upon or dis- 
place vital structures Often they are discovered 
accidentally upon chest roentgenography for some other 
reason When symptoms do develop, pam and cough 
are common , m tumors limited to the apex, pam radiat- 
ing down the arm and a Homer’s syndrome, character- 
istic of mahgnant tumors in this region, are rare The 
tumor appears roentgenographically as a sharply cu- 
cumscnbed homogeneous shadow of variable size, 
situated posteriorly at the summit or along the medial 
aspect of the apex The mner margm tends to merge 
with the mediastinum The larger growths extend be- 
low the anatomical apex and may displace the trachea 
and esophagus There is no bone destruction by in- 
( vasion, though pressure erosion of nbs may occur when 
the tumors arc large. 

Benign neurogemc tumors must be differentiated 
from maligant growths (upper sulcus), enlarged thy- 
roids, retrosternal thyroids, neoplasms of the thyroid 
and thymus and of the paratracheal and anterior 
mediastinal lymph nodes, aneurysms, tortuous and 
sclerotic innominate and subclavian artenes, and 
tumors arismg from ribs, vertebrae, clavicles, and 
sternum Metastases from the kidney or testicle must 
also be considered 

Surgery is the therapy of choice, as the tumors are 
radioresistant 

Four case histones, with roentgenograms, are m- 
cludcd , in t\\ o cases the tumors were removed 

Hevrv K Taylor. M D 


Clinical Value of Angiocardiography Henry K 
Taylor Dis of Chest 11 624-638, November-De- 

cember 1946 

F illin g of the heart chambers and great vessels with 
70 per cent diodrast permits the differentiation of 
vascular from non-vascular mediastmal lesions It is 
also of value for the demonstration of cardiovascular 
anatomy, anomahes, chamber enlargement or car- 
diac hypertrophy or both, contracted and expanded 
lesions Six case histones and roentgenograms are 
mcluded to show the value of angiocardiographic 
studies one of a cardiac lesion, a ventncular an- 
eurysm, two of non-vascular mediastinal lesions, a 
retrosternal thyroid and a chronic lymphatic leukemia, 
and three of vascular lesions, an aneurysm of the in- 
noimnate artery, an arteriosclerotic aneurysm of the 
descending aorta, and multiple aneurysms of the aortic 
arch Henry K Taylor, M D 

Cardiovascular Disturbances m TsutsugamusM Dis- 
ease Maurice Sokolow and Leo H Garland U S 
Nav M Bull 45 1064-1068, December 1945 

In a senes of 36 patients convalescent from tsutsuga- 
mushi disease havmg its onset three to six months pre- 
viously, the predominant symptoms were fatigabihty, 
weakness, djrspnea, and palpitation on slight effort, and 
precordial pains Objective signs of residual impair- 
ment of the cardiovascular system were a decrease m 
duration of breath holdmg, abnormally rapid pulse 
response to standmg and nuld exercise, minor vari- 
ations m the electrocardiogram m 7 patients, roentgen 
evidence of cardiac enlargement m 6 patients, and slight 
to moderate "peakmg” of the ventncular waves m 14 
cardiac kymograms It is not known whether these 
disturbances are to be attnbuted to vasomotor insta- 
bihty, residual nckettsial myocarditis, or cerebral med- 
ullary lesions 


THE DIGESTIVE SYSTEM 

Roentgen Diagnosis of Deformibes of the Cardiac 
End of the Stomach, Intrinsic and Extrinsic m Origin. 
Maxwell H Poppel and John F Roach U S Nav 
M BiUl 45 1111-1118, December 1946 

The differential roentgen diagnosis of mtnnsic and 
extrinsic conditions produemg deformities of the car- 
diac end of the stomach is considered, with a bnef dis- 
cussion of the different methods of roentgenologic ex- 
ammation and a bstmg of the various conditions m each 
category 


Actmomycobc Granuloma of the Stomach. Clar- 
ence C Fuller and Harold Wood JAMA 129 
1163-1165, Dec 22, 1945 

A case of primary gastric actinomycosis m a 48-year- 
old male, a loom fixer, is reported, with complete re- 
covery following subtotal gastrectomy The paUent 
had symptoms over a five-year period, consisting of 
heartburn and occasional eructation and vomitmg after 
eaUng Roentgen examination disclosed deformity of 
the pars media due to a large penetratmg ulcer on the 
lesser curvature just below the cardta and a persistent 
prepyloric deformity suggesting an additional mflam- 

Roentgenograms and a 
single photomicrograph of the operative specimen are 
reproduced Joseph Haxelin, M D 

(University of hlichigan) 
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The thud group of 77 paticutb had aihcosis compli- 
cated by tuberculosis The symptoms, although mod- 
ified by the silicosis, were predominantly those of the 
tuberculous disease and included, m order of frequency, 
cough, CNpectoration, dyspnea, weight loss, fever, 
plennd pain, and hemoptysis The chest roentgeno- 
gram presented widespread mmutc shadows simdor to 
those seen in simple nodular silicosis together with 
larger mottled shadows, usually ni the upper portion of 
the lung fields Canties frequently developed in the 
apical areas Tubercle bacilli were found in the sputum 
of 05 of the 77 patients Sixty six of this group liavc 
died, indicating that silicosis predisposes to progressive 
pulinouary tuberculosis 

Heart disease due to the pulmonary disease was diag- 
nosed in 20 of tlic lie cases The demonstration of 
right vcntncular enlargement by means of \ ray exaim- 
iiatioii was important endence, appearing pnor to any 
definite clinical signs Dilatation and hypertrophy of 
the nght ventricle are attributed to obliteration of the 
vascular bed of the Imig and hypertension in the pul- 
monary artery In tuberculosis not complicated by 
sdicosis, such cardiac disease is rarely found 

L W Paul, M D 

Sihcioua Exposures In the Fire Brick Industry 
n Roentgenologic Study Wayne L Ritter and 
Paul G Bovard J Indust Hyg Toxicol 27 
283, December 1945 

To determine the hazard of sihcosis to which workers 
in the fire bnck industry might be exposed, chest films 
were taken, on a voluntary basis, of employees (87 
per cent) of seven major plants in Kentucky An occu- 
pational history of each worker was also obtained 
Nmety-seven of the men m this series, with terms of 
employment ui the fire bnck mdustry rangmg from 
lime to forty-seven years, showed pneumoconiosis this 
term bemg used because the characteristic pulmonary 
change found was not of the type or magnitude usually 
accepted in compensation courts as the discrete nodular 
fibrosis of silicosis The fibrosis in these cases was uni- 
form and finely granular, seldom showing any tendency 
to form discrete nodules The chest films in two cases 
showed conglomerate sdicosis In both instances the 
men had spent their entire mdustnal lives, thirty-two 
and forty-two years respectively, operating unendosed 
dry pan nulls 

Twenty-snt cases of tuberculosis were discovered m 
this survey This is twice the ratio found on mass sur 
veys of the general populauon m this area Eleven of 
the 26 patients were found to have the fine granular 
fibrosis associated with then type of employment 


Spontaneous Pneumothoraces Occurring in Patients 
fndergomg Peroral Endoscopy Osier A Abbott and 
I Renault de Ohveira J Thoracic Surg 14 463- 
gO, December 1945 

LitUe if any attenUon has been given to pneumo- 
horax as a bronchoscopic hazard Five cases are 
eoorted here m which pneumothorax complicated en- 
Sy (4 bronchoscopy, 1 esopha^py) An addi- 
^ m which death foUowed bron^oscopy. is 

, because of the similarity of the roentgen 

fl^oT^e of the other paUents In no m- 
iicture to tto a foreign body removed, so 

imneewas bm^ as an etiologic factor is ruled out. 
Se iSnS the production of spontaneous pneu- 


mothorai is not entirely dear but most common!; fct 
IS a pre-existing tuberculosis or other pulmonaijlaj, 
as pneumoma, gangrene, bronchiectasis, albcess, tup; 
ema, tumor, cyst, or emphysema Ruptmi d si 
subpleural lesions may occur, m the case ol endosap 
manipulation it may be preapitated by a coa^Jir; 
paroxysm subsequent to the procedure. It u impa 
tant to recognize this comphcatiou of endihcopyaiti 
proper treatment can be instituted ivhea ntteaij 
jVfore frequent fluoroscopic and roentEenopiph. 
studies follow mg endoscopy will probably renal maj 
unsuspected cases, since, as m 3 of the authon'oa, 
there may be no cluneal symptoms Four of ttt n 
ported cases occurred during a twdve month penadn 
a group of 637 bronchoscopies 

Hakold 0 Pbtersoi, IID 

BeryUium Poisomng H S Van Oidstmnd, Eih 
ert Hughes, J M De Nardi, and Moms G Canto!* 
JAMA 129 1084-1090, Dec 15, IWo 

One hundred and seventy cases of heryllnun peon- 
mg are reviewed by the authors Mamfeatatwm & 
eluded dermabUs, chrome skin ulcers, and inflammaiaT 
changes m the respiratory tract, the stm and re^ 
atory changes occurring concurrently or singly W 
fuse pneumomtis w as the severest manifestadw •- 

countmg for five deaths In this senes of casa,cto 

maiufestaUons occurred only after exposure dunng 
processing of beryl ore Incidence sad seventy »** 
proportional to the degree of e.\posuxe and itoma 
imtanon of dusts and fumes The specific ebfilcigy 
unknown Use of beryllium in the prodiicUo# i 
beryllium copper alloy, widdy used in indusby, 
rccogmUon of this disease important, as with »cm 
mg production more mdividuals may be exp(W 
Forty-two patients demonstrated contact 
and skm ulcers Frequently these lesions 
ciated wnth rhmitis and nasopharyngitis ‘ 
patients had a chemical nasopharyngitis and/or 
ical tracheobronchitis Chief complaints were 
ness m nose and throat, with associated 
In 38 workers chemical pneumomtis 
cough, substernal pain, shortness of breath, cy^ 
m most cases an abnormal taste m the mouth, 
loss, and increasing fatigue Onset in each im 
was insidious Signs of infection were conspi 
absent Roentgenologic changes did not usual p 
pear until two or three weeks after the first symp 
Changes were bilateral and diffuse, varying w* 
seventy of the disease In order of their 
they were (1) diffuse haziness of both lungs, 
irregular areas of mfiltratiou with prominent pen 
chial markings (3) absorption of soft mfiltratiou . 
appearance of discrete large or small couglom® 
nodules scattered throughout both lung fields, ^ 
cleanng after one to four months 

Treatment is primarily avoidance of further expo= 
to beryllium fumes and dusts 

N R Shippev, MI 
(University of Michigal 

Pneumothorax in Young Adults. Descriptive Sti 
tics m One Hundred and Twenty-Six Cases J 
E Leach Arch lat Med 76 264-268 Novem 
December 1945 

The data on 120 patients with 129 episodes of sf 
taneous pneumothorax observed among military ! 
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Cystic Tuberculosis of the Bone m a Case of Miliary 
Tuberculosis. Russell J Blattner and Chieh Sung 
J Pediat 27; 679-5S2, December 1945 
Tuberculous processes lu the long bones of children 
may be divided into two groups according to location, 
those m the diaphysis and those in the metaphyso- 
epiphyseal region A lesion in the diaphysis is modi- 
fied by periosteal reaction, while one in the metaphy'so- 
epiphy^eal region results m a cystic structure The 
latter is a comparatively rare condition, especially m 
infants or very young children, the first case m the 
United States havmgbeen reported m 193 1 (Schwentker 
Am J Dis Child 42 102, 1931) 

A case of cystic tuberculosis of the metaphysis and 
epiphysis of the tibia m a 2-year-old child, with mihary 
tuberculosis and tuberculous meumgitis, is reported 
On routine fluoroscopy, all of the bones appeared nor- 
mal except for a defect at the site of the tuberosity of 
the nght tibia Careful palpation revealed an area 
of softness here. There ivas no swelhng of the sub- 
cutaneous tissue and no sign of periosteal reaction 
The knee joint was not mvolved The bony defect 
was filled out by caseous material which, being less 
radiopaque, gave the lesion a cystoid appearance on 
the anteroposterior view and a punched-out appearance 
on the lateral view There was no roentgen evidence 
of bony regeneration or sequestral formation Direct 
smear of matenal (4 c c. thick white pus admixed with 
blood) aspirated from the area of the bony defect re- 
vealed numerous aad fast bacdh, many in clumps 
Inoculation of this matenal mto two guinea pigs pro- 
duced tuberculosis The patient died on the eighth 
hospital day Autopsy showed an acute mihary 
tuberculosis of the lungs, liver, spleen, and leptomen- 
inges Microscopic section of a fragment of necrotic 
bone removed from the nght tibia revealed typical 
tuberculous involvement 

Reurogeaic Ossifying Fibromyopathies A Pre- 
hmmary Report. Arthur B Soule, Jr J Neurosurg 
2 485—197, November 1945 ' 

Suty-one patients who had sustained trauma of the 
spinal cord and one with spmal cord disease of unknoivn 
nature, all with paraplegia of the lower extremities, 
were exammed radiographically “Scout" films of the 
lower extremities Mere made lu the anteroposterior 
projection Additional views — stereoscopic anteropos- 
tenor, lateral, and oblique projections — Mere taken of 
the affected parts of some of the patients "Scout” 
roentgenograms Mere also token of the upper extremi- 
ties m several cases Muth abnormal findings m the lower 
extremities but none of these revealed any abnormali- 
ties 

In all but 4 of the 61 cases of traumatic origin there 
had been immediate complete loss of motor and sensory 
function distal to the mvolved areas At the tune of 
cxammation, these 4 patients showed clmical signs of 
improvement, and roentgenograms revealed absence of 
osteoporosis and no evidence of abnormal ossifications 
111 23 other traumatic cases there were on admission 
clinical signs of returning function Fifteen of these 
patients had lesions of the cauda equina Only 3 of the 
improved patients had ossifications m the soft tissues 

Of the 27 improving patients 10 shoMcd varying de- 
grees of osteoporosis iii the bones of the loner extremi- 
ties In the entire senes of 02 patients, the only ones 
Mho had marked osteoporosis nirc 2 of those shoning 
improxuncnt both nitli lesions of the cauda equina. 


and one unimproved patient with osteoporosis m the 
bones of each tarsus but not elsewhere 
Of the 35 unimproved patients, 20 showed soft-tissue 
ossifications — 3 about both hips and both distal femora, 
2 about both hips and one distal femur, 6 about both 
hips alone, 3 about one hip alone, 4 about both distal 
femora alone, 2 in one distal thigh alone Of the 23 
improved and unimproved patients with ossifications, 
11 showed no osteoporosis, 8 sbght osteoporosis, and 4 
shght osteoporosis near the hips and knees and moder- 
ate osteoporosis in the bones about the ankles and in 
the feet Of the patients with ossifications, 19 had 
lesions of the thoracic cord with dermatome levels rang- 
ing from T-3 to T-10, one had a lesion of the lower 
cervical cord with sensory level at C-7, 3 had lesions 
of the cauda equina with motor and sensory loss below 
the L-1 dermatome 

There was no significant difference m the blood total 
protein and calcium levels in the patients with ossifica- 
tions and those without In those with ossifications, 
however, the average blood phosphorus level was 4 7 
mg and the average phosphatase level was 6 2 mg , as 
compared with 3 9 mg and 5 2 mg m the absence of 
ossifications 

In the early stages, the soft-tissue deposits had a more 
or less amorphous, cloud-like roentgen appearance, 
similar to that observed in developmg ossification of a 
hematoma Even in the earliest cases, however, there 
was a definite tendency tOM’ard linear and trabecular 
structure 

In all patients exammed three mouths or more after 
injury, the deposits were characterued by trabeculated 
cancellous bone with slender, interlocking strands en- 
closmg small ovoid or lozenge shaped spaces between 
them While some of the masses were discrete and 
moderately dense, in other areas the bone was laid down 
m sheets or bands, which appeared to be distributed 
along muscle or fascial planes 

About the hips, the deposits were extracapsular and 
most extensive above and anterior to the femoral 
necks and greater trochanters, although scattered os- 
seous masses appeared about all margins and surfaces 
of the hip-jomt capsules When weU developed, the 
deposits partially ensheathed the hip, extendmg from 
the pelvis about 1 cm peripheral to the outer margins 
of the acetabulum to the upper shaft of the femur, to 
which they were attached a short distance below the 
lesser trochanter The deposits about the knee were 
most promment m the region of the medial collateral 
ligament, where in several cases they resembled the 
ossifications of Pellegrmi-Stieda disease In most cases, 
hOM ever, they were more extensive, with bands of os- 
seous tissue extending upward over the arch of the 
medial condyle, where they appeared to be attached 
to the periosteum of the distal third of the shaft of the 
femur Ossifications were less abundant lateral to the 
knee, but here also they assumed a pattern similar to 
those on the medial side 

Some of the ossifications terminated abruptly at the 
level of the knee joint space In other cases, they ex- 
tended about 1 cm beyond the joint space No ossi- 
fications Mere observed anterior or posterior to the 
knee Films m several cases shoMed isolated small 
islands of bone deep m the soft tissues of the thigh 
Soft tissue ossifications of the extremities, chieflj 
in the vicinity of the hips and knees, constitute an 
apparently common complication of injury or disease 
of the spmal cord and cauda equina This condition is to 
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Pracbcal Aspects of Peptic Ulcer Management Under 
Service Conditions John R Twiss and Eugene V 
Parsonnet JAMA 129 857-801, Nov 24, 1945 

Of 5,379 patients entenng a large Naval hospital, 
238 had disease of the gastro intestinal tract In- 
cluded 111 this group were 10 proved cases of gastric and 
72 of duodenal ulcer In 40 of the 82 instances the 
ulcer was service-incurred, with an average period of 
two years between enlistment and onset of disability, 
30 ulcers were not service incnrred and in these a 
period of appro\iinately six. months elapsed between 
enlistment and appearance of symptoms 

The etiology of peptic ulcer is discussed and the 
literature reviewed Psychogenic constitutional states, 
together with problems of military service and the 
attendant physiologic disturbances, seem to be the 
essential factor in the production of ulcer Diagnosis 
depends on a clinical history of pain, particularly re- 
lated to meals, evidence of bleeding, and positive x.-ray 
findmgs of ulcer Such positive findings were present 
m 79 cases 

Confinement to bed with only bathroom pnvilcgcs, 
a diet of milk and cream every two hours progressing 
to a full modified type of Sippy diet, ainphojel or other 
antacid medication, belladonna, mild sedation, and 
vitaraia supplements constitute treatment All pa- 
tients arc treated for a mimraum of si\ weeks, with the 
initial period of bed rest lasting two weeks Control 
of exating emotional factors is important Smoking 
is prohibited No liberty is granted until the patient 


after exposure, pain being the most prommeat sjnp. 
tom Anemia was not encountered eictpt m tint 
instances of heavy infestation. 

In 60 per cent of the pabents gasiro-iatesteJ A 
normalities were demonstrable on roentgen eianmatici 
The esophagus, stomach, and duodenal bulb toc usj. 
ally normal The earhest abnormahties were louiuln 
the proximal jejunum, later spreading to tie ditji 
duodenum, the distal jejunum, and the enure ileirn . 
These changes were those of "disordered lunctBa' 
charactenzed by excessive peristalsis, segmental coo 
tractions, and distortion of the mucosal paUcra. Je- 
junal tenderness was an early sign Increased tone m 
manifested by narrowmg of the lumen, ilucosal & 
tortions vaned w ith the severity of the disease. Ai a 
progressed, the folds became mcreasingly thickened wd 
distorted In some patients, improvement m tli 
roentgen manifestations occurred early after the hbo- 
tution of treatment. In others a return to normal tn 
delayed and the changes not infrequently persisted Ir 
months after the patient was well cl i nically 
The vanous theories offered to explam the small m 
tcstmal changes m bookworm disease are discussed 
It Is believed that mjury to the mtramural nervous sjr 
tem by the hook-hke teeth of the parasites may be a 
-factor L W Paul, iLD 

THE MUSCULOSKELETAL SYSTEM 
The Roentgen Picture of the Tabetic Arthropifluet 
and Affections of Bones P Flemmmg HdUtt "tta 


IS symptom-free and able to tolerate a regular diet 

Treatment time and modifications of the routine 
vary accordmg to mdividual response Improvement 
IS based on amehoration of subjective symptoms and 
x-ray findings on check-up examination six weeks after 
the ongmai Follow-up films m 46 cases revealed 
apparent heahng m 20, decrease m crater size m 10, 
residual deformity without crater m 8, and no change 
in 8 Subtotal gastrectomy ivas deemed advisable in 
4 cases 

Thirty-five patients with service-mcurred and 34 
with ulcer not service-mcurred were released, ivith 13 re- 
tummg to limited duty It is the opmion of the 
authors that no one wuth a history or findmgs of peptic 
ulcer should be admitted to the Armed Forces, and 
early separation from service m all cases of peptic ulcer 
IS recommended H D Welsh, M D 

(Umversity of Michigan) 


Hookworm Disease A Small Intestmal Study 
Philip J Hodes and George P Keefer Am J Roent- 
genol 54 728-742, December 1945 

Servmg with a General Hospital m the Provmce of 
Assam m India, the authors had an opportunity to 
study hookworm disease as it developed m Amencau 
troops Their report is based upon a study of 125 
natients all with posiUve stools Previous studies had 
indicated that hookworm disease produced changes in 
the roentgen appearance of the small latestizie, sunu- 
latmg the so-ciled "deficiency pattern 
^ 80 per cent of the authors’ cases, the disease was 
1 ^ to be less than three months m duration 

Softie men^veThistory of itchmg after lymg 
Salles for -end “^sl^ 

PP^fo^e^o two wee^ 

days A dry w Gastro-mtestmal 

to" 


radio! 26 635-547, Nov 30, 1945 

Bone and joint changes in tabes dorsalis loUoff tiie 
tabetic changes in the spinal cord and are roentgeno^ 
cally identical \nth the lesions found in synagojaym 
and more rarely m other diseases of the spmal corl 
The typical roentgen findings are dependent upon tfe 
increased fragihty of the bone and the frequency 
spontaneous fractures following slight traun^ o 
addition, because of the anesthesia due to the disease, 
the fracture is relatively painless and the patient con 
tmues to use the part with resultant comimnution o 
the fracture, soft-tissue injury, and extensive 
cation around the fracture site 

Eighty per cent of tabetic bone and jomt 
in the lower extremities, while in synngomyeha ^ 
cent occur in the upper extremities Charactensticanfr 
the fractures and joint lesions are associated int 
locations, extensive new bone formation, bizarre 
fication m the soft tissue, and much bony d^bns 
the hip joint, fracture occurs close to the head, givin? 
the ^ect of a shearing fracture and is sometimes ass<^ 
mated with almost complete absorption of the bci 
fragment In the spme, there are butarre dislocation 
with marked bony proliferation Changes in the knee, 
ankle, and foot are smular Tabetic flatfoot is frequent, 
with multiple mvolvement of the tarsals, ractatarsa^ 
and first phalanges and the respective joints, with suh* 
sequ^t collapse of the arch 

Ezientgen diagnosis is usually not difficult Confu 
Sion with tuberculosis or tumor may occur, however, 
and sccoudary infection may complicate the findiog> 
Incipient tabetic arthropathies of the hip and knee 
joints may be mistaken for simple arthritis deformans, 
especially if the changes are of a chronic nature, but 
the absence of subchondral cystic formations m the 
tabetic lesions, as well as their more rapid development, 
are differentiating features 

Elizabeth A Clark, M D 
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A Rare Anomaly m the Elbow — Patella Cubitu P 
M Kjelland Acta radiol 26 491-496, Nov 30, 1945 
Roentgenographic findings in two cases of patella 
cubiti are presented In one case, arthrography was 
done and extension of the joint cavity upward, similar 
to the suprapatellar bursa at the knee, was demon- 
strated In both mstances the antenor surfaces of the 
bones appeared to be covered with cartilage In neither 
case was there a history of trauma sufficient to have 
caused fracture with subsequent pseudarthrosis 

OntogeneticaUy, patella cubiti occurs m several of 
the lower orders, and m man the epiphysis for the olec- 
ranon IS sometimes double. From these observabons, 
the author concludes that patella cubiti is a true ac- 
cessory bone Elizabeth A Clark, M D 

Arachnodactyly — Unusual Complication Followmg 
Skull Injury WilmotF Schneider J Pediat 27 583- 
588, December 1945 

This paper should perhaps have been entitled "Mar- 
fan’s Syndrome Compbcated by Skull Injury ” The 
author traces the appearance, m his patient, of the vari- 
ous anomalies found m Marfan's syndrome — delayed de- 
velopment apparent before the age of two, a spontane- 
ous fracture of the femur, probably due to fragihty of 
the long bones, between the ages of two and four, and 
progressive loss of vision, for which no glasses were pre- 
scribed At the age of thirteen, when almost bimd, the 
patient fell down an open cellar door She was uncon- 
scious for some tune and received cuts about the arms, 
legs, and eyes Withm two to three weeks the left eye 
became prominent Ophthalmologic e\ammation re- 
vealed sublusation of the lens, retmal detachment, and 
bilateral glaucoma The patient’s mental age was 
approximately five years and the mtelbgence quotient 
37 The typical clmical and roentgen features of Mar- 
fan’s syndrome — “spider hands and feet," rarefaction 
and spmdly appearance of the bones of the hands and 
feet, with decreased subcutaneous tissue — were present 

Antenor Sacral Meningocele Case Report. M 
Hunter Brown and Lester D Powell J Neurosurg 2 
535-538, November 1946 

The cbmcal and roentgenographic features in a suc- 
cessfully treated case of antenor sacral menmgocele are 
descnbed Roentgenograms of the lumbar spine and 
coccyx shoned the characteristic "scimitar sacrum” 

’ Myelography with pan topaque, demonstrated free com- 
munication between an extended termmal theca and 
the upper portion of the meningocele sac The tech- 
nical aspects of primary excision and closure are pre- 
sented with a view to standardizing surgical treatment 
of this unusual lesion 

Roentgenological Study of the Male Sacrum as an 
4 Aid m Caudal Analgesia. Pernval A Robm and 
^ Tincent J Collins Anesthesiology 6 505-514, Septem- 
L her 1945 

; 111 50 uiiselected cases the sacrum was studied 

roentgcuologically prior to caudal analgesia Subse- 
7 quenily the independent observations of the anesthe- 
' siologist and roentgenologist ucre analyzed A routme 
y anteroposterior view of the sacrum was obtamed to 
dclermint the apex of the caudal canal and to measure 
i the transverse diameter of the caudal hiatus at the level 
of the fourth sacral segment For the lateral view, 


body-section roentgenography was used to delmeate 
more accurately the caudal canal Three lead markers 
were placed on the skm along the approximate mid-lme 
of the sacrum and three or four planlgraphic sections 
were made close to the mid-lme A routme lateral 
view of the sacrum employmg good roentgen te chn ic, 
resultmg m sharp end-pomts, is probably equally re- 
bable ”1116 followmg pomts were disclosed m the lat- 
eral film the anteropostenof diameter of the openmg 
of the caudal canal, the caliber of the lumen of the entire 
canal, the size of the cornua, and the configuration of the 
sacral curve 

In 8 patients the needle could not be mtroduced mto 
the caudal canal, and m 3 the caudal canal was entered 
by force The roentgen findmgs m these cases are de- 
scribed The significant anatomic features, revealed 
by roentgenography, which contnbuted to unsuccessful 
analgesia were a narrowed anteroposterior diam eter, 
absence of hiatus, blocked lumen, and agenesis of the 
posterior wall of the caudal canal The importance of 
roentgen studies prior to caudal analgesia is emphasized 

THE SPINAL CANAL 

Pantopaque Memngitis Disclosed at Operabon 
I M Tarlov J A M A 129 1014-1016 Dec 8, 
1945 

A smgle case of pantopaque memngitis in a 37-year- 
old male is reported Myelography was done m course 
of mvestigation of chrome low back pam Neurologic 
exammation was negative Five hours followmg mtra- 
thecal mjeetjon of 3 c c of pantopaque the patient 
complamed of generalized headache and stiffness of the 
neck and there was temperature elevation to 100 8° 
On the followmg day the temperature rose to 102° and 
a day later, when mterlammar exploration was done, 
nuchal ngidity persisted, although fever had lessened 
No evidence of herniated disk was found The spme 
and lamma of L4 were removed, and on openmg the 
dura and arachnoid considerable whitish, soft, stnngy 
exudate adherent to the arachnoid and nerve roots of 
the cauda equina was seen Pantopaque was removed 
from the subarachnoid space 

Histopathologic study of the exudate disclosed a 
meshwork of fibnn strands with embedded polymor- 
phonuclear leukocytes, lymphocytes, and plasma cells 
No organisms were cultured from i-bis material 
In view of the symptoms, there is little doubt that 
inflammatory reaction was widespread withm the 
subarachnoid space Recovery was uneventful 
This report serves to emphasize a potential hazard 
attached to the use of pantopaque To lessen the like- 
lihood of such reaction, immediate complete removal of 
the medium followmg myelography is indicated 

Joseph Hanblin, M D 
(University of Michigan) 

GYNECOLOGY AND OBSTETRICS 

Skiodan m a Contrast Medium m Utero-Salpmgog- 
raphy Lyman W Mason Rocky Mountam M T 
42 942-943, December 1945 

Because of the extreme slowness with which hpiodol 
, 13 absorbed from the peritoneal cavity and the imta- 
Uve effect of the retamed oil m certam instances, the 
authors employed skiodan for uterosalpingography m 
two cases The latter medium, which has long been 
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be diiTereutiated from the atrophic type of lesioa with 
impaired motor nerve function and the ostcoarthro- 
pathic type of lesioa with impairmetit of afferent nerve 
function Due to the preliminary nature of this study, 
no conclusions are draira Several avenues of future 
investigation are suggested 


Pathogenesis of Localized Ftbrous Lesions m the 
Metaphyses of Long Bones C Houard Hatcher 
Ann Surg 122 1010-1030, December 19d5 

Localized benign fibrous lesions situated in the 
metaphyses of long bones have been described under a 
variety of diagnoses Over emphasis on various secon- 
dary characters prominent in the natural course of this 
condition accounts tor the div ersc interpretations placed 
upon it It has been described as solitary xanthoma, 
solitary bone cyst, benign giout-ccll tumor, non-sup- 
purativc fibrous osteomyelitis, and as non osteoeemc 
fibroma of bone 

The present report is based on a study of do pauents 
in whom 51 lesions of the type under discussion were 
idenbficd In all cases of this group, the lesions were m 
the long bones of the lower extremities 32 m the distal 
portion of the femur, 11 in the proximal portion of the 
tibia, 3 m the distal metaphysis of the tibia, and 2 in 
the distal third of the fibula [one unaccounted for] 
All of the lesions n ere situated m the metaphysis or the 
adjacent shaft, nhcre they are usually cccentncally 
placed The defect often abuts on the cortex or occu- 
pies a portion of it In 5 cases, multiple lesions were 
present lu all but 7 of the pauents, the abnormality 
was recognized in childhood, indicating that the dis- 
order has Its inception during the period of longitudinal 
bone growth 

Symptoms are usually mdd In several cases, the 
lesion was discovered incidentally in makmg radio- 
graphic studies for other purposes Pam, when present, 
IS usually slight, intermittent, and often referred to the 
neighboring joint Local tenderness may be present 
when the area is in, or close to, the cortex Symptoms 
or physical findmgs of epiphyseal disturbances led to 
the discovery of the associated metaphyseal defect in 
14 of the present senes 

The roentgenographic appearance of the metaphy- 
seal defect IS distinctive and along nith the chiuiil 
findmgs should make the diagnosis quite certain 
Early in the disease, there is a limited area of reduced 
density in the metaphysis close to the epiphyseal disL 
Later, the area is apt to be elongated m the direcUon of 
the axis of the bone and show sharp demarcation from 
surroundmg normal bone by a shell of bony sclerosis 
Irregularly scalloped margins give the appearance of 
jocuLtion Later on, through Jongitudmal growth of 
the bone, the defect comes to be farther from the epiph- 
yseal cartilage In the process of tubulation of the 
metaphysis, the defect may eventually occupy a part 
of the cortex In that event, penosteal reacUon may 
oroduce the shadow of overlymg penosteal new bone 
In lesions long present there may be radiographic cin- 
d^fe of progressive ossification at the penphery, mth 
tmirnnal sclerosis several rmihmeters m «idth 
ossification may fifi out part or all of 
S^^vmgazoneof mcreased dens.tym theradio- 

««es of this group, material was remov^ for 
^'^reoathologlSlappearance vanes wi^ ^e age 
study just as does the radiological 

Different areas m the some focus may 


yield a wide vanety of findings Thebasuoltkitaei 
in all stages is a fibrous connective tissue ghirhi rmy^ 
a smooth-walled, soraetimes partially loculated, cmij 
m the bone The recently formed focus shoas j tth 
lively cellular fibrous tissue vnth scattered nmitun. 
clealed cells while, in what appears to beiKraiCTtn 
older lesion, the fibrous tissue is arranged m strands ad 
uhorls Numerous areas of recent hetnonlBjt ad 
blood pigment are seen Mullumdeated cells may k 
more numerous than in the early stage Lymphoblasts 
arc found scattered through the fibrous tissue Lpod 
filled macrophages are often present m fodleaSeamm 
or diffusely scattered throughout defects ffberc rado- 
graphic evidence indicates a lesion of long duntito. 
The lipoid deposition is evidence of clKonitsty sad not i 
primary feature of the disorder 
Disturbances m the epiphyseal bone and csnilip 
were found m conjunction with the metaphyseal ddw 
in 14 of 45 patients Osteochondritis of the IM 
tubercle or Osgood-Schlatter's disease was the mosltjp- 
ical disturbance, present m 8 patients Osteocioodn- 
tis dissecans of the femoral condyle was present in 1 
cases, and osteochondntis of the patella in 2 Distutb- 
ance of growth from the epiphyseal cartilagesabontlie 
knee from unknown cause was associated with a de 
feet m the femoral metaphysis in 1 yiatient 

Since the metaphyseal defects are found commmJj 
in childhood and rarely in adult life, it is obvionsthq 
must undergo spontaneous healing The defect f^ 
in the metaphysis of a young child may heal rapinlj hj 
reparative ossification or, if it is located near theamrP^ 
of the metaphysis, longitudinal growth and tubulinoa 
of the bone may cause it to be displaced to the twlei 
surface of the bone and obliterated If early repair ooB 
not occur, and the lesion is so situated that it is aft 
earned to the outer surface, it usually becomes enap- 
sulated by a dense sclerotic wall Such a focus may 
then undergo gradual obhteration by ossificabon imm 
Its walls Sometimes this iwU result in restitution 
normal architecture of the region, but sometimes » 
localized hypertrophy of bone will remain to mar 
site of the previous lesion , 

The author gives several case histones dlustratne 
various aspects of this disease, with excellent 
graphic reproductions The etiology is still ta 
uutnowD. but the association with demonstrable epip 
ysea! disorder is considered significant The 
treatment indicated is tor the associated disordera 
Rerxard S Kalaxjiax M b 


Hereditary Deformmg Chondrodysplflsis WiU^ 
D Stubenbord South M J 38 816-810, DecemM 
1945 

Hereditary delormmg chondrodysplasts, or OIhe(> 
disease, is a developmental disorder, the chief featumi 
of which are multiple exostoses and irregidanUes m 
groivth of the epiphysis The disease is congenital la 
ongm and frequently several members of the same 
family are affected Transmission is said to take place 
through the male 

The author reports a case m a girl of 13, whose patw 
nal grandfather, mother, and several siblings wd*- 
known to have simdar deformities Roentgenograms ol 
the long bones are reproduced, showing multiple exa, 
loses along the course of muscle attachments, arising 
in the metaphyseal portions of the long bones 

Tkaxcis B Markitvas, si D 
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nd iion-surgical forms of reual tuberculosis, mcluding 
le so-called nephrocirrhosis European and Amer- 
an authors follow a somewhat divergent hue of argu- 
lentation, but the conclusion may be draivn that 
the early form of clmical renal tuberculosis represents 
i pathologic anatomic concepts a sohtary papillary 
Iceration communicating with the renal pelvis ’* This 
i amenable to roentgenologic demonstration by con- 
rast delmeation. and its roentgen diagnosbc symp- 
om IS the demonstration of a papillary defect, to. 
ither words, it is analogous to the ‘ niche symptom" 
f a gastric ulcer 

Regarding as mmimal cases only those w ith involve- 
Dent of a single papilla, the author gives four instances 
if such a demonstration It is emphasized that ureteral 
ompression is to be applied for quite a long time m 
irder to obtain such optimal demonstration of minimal 
esions As sources of error are mentioned minor 
ranabons m the normal shape of calices, begmnmg 
jyelovenmis and tubular reflur, non-tuberculous pap- 
Uary necrosis m pyelonephritis, especially of diabetics, 
tumor, pyelitis cysbca, cahceal diverticula, pyelogenous 
:yst, and blood clots Exposures at various angles 
may lead to a differential diagnosis, together with a 
careful evaluation of all clmical data 
It should be kept m mind that a pathologic process 
may be of such mmnte size that it can escape detection, 
furthermore, there is hardly any chance for radiologic 
detection if the lesion does not communicate with the 
lumen of the pelvis, or if the communication is not 
patent to contrast flmd 

Changes in the configuration of the renal luraina re- 
sult from expanding or shnnkmg parenchymal proces- 
ses and the dislocations produced thereby In rare 
instances the pelvis may be infected pnmardy and such 
involvement may lead to a caliceal stenosis which, how- 
ever, will require a most careful analysis, especially with 
due regard to the pnmary anatomy of the organ and its 
lumma 

Renewing his entire material, the author pomls out 
that all cases but one — 102 — presented urographically 
demonstrable changes He emphasizes, however, that 
the roentgen image not infrequently may be regarded 
as charactenstic for tuberculosis, but should not be 
considered as pathognomonic by itself A diagnosis 
of renal tuberculosis on an exclusively radiologic basis is 
not justified It should be the object of a radiologic 
examination either to arouse or confirm a suspicion of 
such infection The radiologic mdication for a neph- 
rectomy should be a demonstration of pathologic 
changes rendenngsuch surgical intervention advisable, 
regardless of whether or not they may be specific m 
nature 

The remainder of the monograph contains detailed 
case histones 

For a cntical evaluation of this work, see the Book 
Review section m this issue of Rapiology (page 414) 

H A Jarre M D 

Intramuscular Urography Benjamm Levant and 
Janies J Lee Pennsylvania M J 49 255-257, 
December 1045 

Inxcatigation of the unnary tract by the mtramus- 
eular injection of diodrast is considered by the authors 
to be the method of choice in children It has the ad- 
\antage over the intravenous and subcutaneous meth- 
ods of being easily and quickly carried out, with a 
resuUaut nuuunum of crying 


The patient is placed face downivard on a table and a 
35 per cent (imdiluted) soluuon of diodrast is injected 
mtramuscularly into each buttock, with a 21.gauge 
needle and a 20-c c. syrmge The total dose vanes from 
10 to 20 C.C A flat plate is taken before the mjection, 
and films are taken ten, twenty, and thirty minutes 
later 

Tests for sensitivity may be done by placmg a drop 
of the solution m the eye, the mtradermal test, or plac- 
ing 2 c c of diodrast m the mouth for two mmutes and 
havmg the patient swallow it 
The authors recommend a cathartic, overnight de- 
hydration, and no breakfast If the abdomen is shown 
by the flat plate to be full of gas, castor oil and enemas 
are given and the patient returns for urography two 
days later 

The films obtamed by the method described have 
been superior to those obtamed by the intravenous 
and subcutaneous methods Forty-two children rang- 
ing m age from one month to fifteen years have been 
examined There have been no local or general reac- 
tions Joseph T Davzer, M D 

NeerosiB of the Renal Papillae Following Retrograde 
Pyelography V Eskelund Acta radiol 26 548-564, 
Nov 30, 1946 

Although retrograde pyelography is usually without 
complications except for mild local irritation, the pos- 
sibihty of damage to the kidneys of patients with poor 
renal function and whose general condition is un- 
favorable should be home in mind The case reported 
here occurred m a 65-year-old woman with a known 
chronic pyelonephntis which had not responded to drug 
therapy The procedure was done with 25 per cent 
Hippodm (sodium ortho-iodme hippurate) and was 
followed by reduction m unnary output, nse in blood, 
urea mtrogen, and fever The patient died in uremia 
less than one month later 

At autopsy the kidneys were rather small, with loss of 
normal markings on cut section and ivith necrosis of the 
apices of the papillae Grossly, no crystallme precipi- 
tates were visible Microscopically, there was acute 
and chronic pyelonephritis, with a number of small 
crystallme bodies withm the tubules These "micro- 
liths" had neither the charactenstics of sulfathiazole 
nor of other crystallme bodies usually found m the 
kidneys The complete necrosis was confined to the 
renal papillae 

Because of the immediate reaction following pyelog- 
raphy, the subsequent course, which lasted almost 
four weeks, and the microscopic findmgs, the author 
presents the case as one of renal damage due to Hippo- 
dm probably supenmposed on damage due to previous 
sulfathiazole therapy in diseased kidneys 

Elizabeth A Clark, M D 

Renal Calculi Associated with Hyperparathyroidism 
Edward N Cook and F Raymond Keatmg, Jr J 
Urol 54 525-530, December 1945 
The purpose of this paper is to re-emphasize the 
relationship between hyperparathyroidism and renal 
calculi, which the authors find to be more often asso- 
ciated than osteitis fibrosa and parathyroid disease 
Albright, who m ten years accumulated a senes of 67 
cases of hyperparathyroidism, found classical osteitis 
fibrosa cysUca m only one-third and mamtamed that 
renal mvolveracnt was more frequent and its conse- 
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The author clauns no onginahty for the use of slio, 
^ for utcr^lpingography, stating that "it is poosibfe 
that others have used ,t for the sainZ purpose '' We s 
correct ui this assumption, for Titus Tafcl w it r 
ported the use of a shiodau acacia nikture for uterr 

r” “ "?rT&ro"“ 




THE GENITO-UIUNARY SYSTEM 

IRography m Renal Tuberculosis Roentgen Diac- 
nosho fovestigations Olle Olsson Acta rSot 
suppl 47, pp 1-102. 1943 ‘ 

toT,t^ nionoeraph concerns renal tuberculosis leading 

renn formation Othef 

renal lesions, ^e nidiary tuberculosis and the chrome 
fibrosing and d^nmated nodular fonns, are excluded 

reiml Stated that a diagnosis of 

^al tuberculosis usually can be made inthout roent- 
^ e^mmation Reasons for \-ray examinnuon arc 
(1) the rwidtant shortening of diagnostic procedure, (2) 

possibility of earlier diagnosis, (3) the possibility of 

d^^rcntiauon ^t,‘een 
forms of renal tuberculosis amenable to surgical mter- 
ference ^d o^er types, (5) a desire to have m^e^^^ 
circumstautial evidence on nh.ch to base a sen^ 
surgical decision, though it is emphasized that the 
diagnosis of renal tuberculosis should not be based on 
raojologic evidence exclusively 
ThMe questions are proposed for evaluation fll 
Are the contrasts obtained sufficient for a study of the 
Matomy of the renal pelves? (2) Is it penmss.ble to 
draw conclusions conccnimg the extent of the de 
^ctive rtberculow process m the renal parenchyma” 
from the density of the contrast shadows obtained^ 
the renal lumma? Thus, the attempt is made to furnish 
an answer m regard to anatonuc and functional criteria 
on which the diagnosis might be based From the 
answer obtained, information uas expected as to 
whether urographic changes could be anticipated m all 
cases of renal tuberculosis and whether such changes 
perrmtted of an etiologic diagnosis 
The study was based upon 89 paueats with 173 kid- 
neys, among them 103 tuberculous kidneys observed 
between June 1, 1933 and December 1943 m the 
Roentgen Diagnostic Department of the University of 
Lund, these figures comnnsmg all proved cases of 
renal tuberculosis seen at this lusUtution m that tune 
The patients ranged in age from ten to sixty-one years 
and presented symptoms from one month to five years, 
though it should be mentioned that 13 were entirely 
symptomless Quite a number of these patients 
stated that they had experienced ongmally a short 
period of illness and distress, followed by a long inter- 
val, up to several years, of well-being before more pro 
tracted recurrent symptoms led to a detailed study 
One-thu-d of all pauents expeneuced acute colic-like 
episodes as their first symptom, easily misleading to a 
suspicion of urinary calculi 


Technical procedures were staadanhied a. i 
possible The mtestinal tract was dtared ^ ^ 

On the day of the examination breaHao a 
material amounts of fluid acre ommed thile 
ammation nos scheduled as early m tiie 2^ 

Tte “ ““due aceumulauoa d p, 

u the intestinal tract IVhile, m tic beW 
rosclectan iios used as contrast material, thu m 
s^n abandoned for perafarodil, ahich u noir ibul^ 
clusively Excluded from the procedure were all pi- 
wnts in^ a uon-protem-rntrogea lei-d eicadhir 
mg ^o senous reactions were encountered, but iH 
questionable patients acre tested for hypawnatmiT 
oy uitradcrtnai prelinunary injections 
The radiologic procedure ivas regulated as fefloo 
1 j scout film of the abdomen ivas obtamci If 
sliadoivs suspicious of calculi were observed, tficv 
investigated further and localized by additional obEq:. 
and lateral films as necessary (2) Thesecond cspmt 
was obtamed 1 to 4 minutes after the mtxamoui c 
jection and reviewed immediately (3) Immediaidi 
follow mg this exposure, gradual compressioa a[y 
pJied to the loner ureters and after this had betaia 
place for o minutes, additional films in various nornttis 
were made as considered desirable (4) After lemoid 
of the compression, supplementary vieiv:s of ureters nd 
bladder, often including vanous oblique proi€CtKi>, 
were secured Postero-onlenor projecUcras not ^lfr^ 
qucntly were obtamed and found of advantage 
centrally located cavities withm the bdneys were to be 
deraonstrated 

A detailed chapter of this monograph deals wth orfr 
graphic diagnostic entena of renal tuberculcbis based o: 
functional observations as follows 
About one quarter of all cases of renal tubercultw 
examined presented normal contrast shadovfa of ^ 
renal pelves The density of the contrast shadows 
therefore, cannot be considered exclusively and bf it 
self as the sole entenou for or against the exislcnct i 
tuberculous process This applies especially to caily 
cases of limited extent 

One-seventh of all tuberculous kidneys failed w 
give any contrast urograms These kidneys woe m 
volved by advanced disease processes, and 14 of the lo 
revealed changes suggestive of disease m the scout 
irregular enlargement, calcific deposits, "patty 
Ipdneys ' while only one appeared grossly nonnit 
n these cases urography proved of importance m so 
^ E3-ve information concerning the funcuoouij 
ey, which is often hard to obtain mstrunientslty 
oec^e of severe exisung bladder involvement 

o~thirds of the cases showed varjrmg degreo d 
unctional impairment which was of diagnostic 
^ce m so far as advanced cases generally show ed pi®* 

X functional deficiency, while milder degrees d 
generally corresponded to smaller 

occurred in both directions, ^ 
m possible causes are disctbi^'^ 

raphv eerf ^11 detract from the value of uroa 

Thex ^ ^ of bilateral lesiouJ- 

I 

renal ri^yzes urographic criteria of 

In order to evalwif studies of anatomic de(^ 

possifiditie, m ti. 

eascar^ tnandcstatioiis of the dw 

trast to tuberculous bacihurU 
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formed until suspected metastases appear and only- 
after these have faded to respond to radiation In 
young patients, however, and m those having rapidly 
growing metastases, surgical treatment is primary, with 
roentgen therapy postoperatrvely In cancer of the 
oral cavity, the madence of metastasis is higher and 
control of the primary lesion is more difficult In these 
cases the adjacent nodes are always mcluded m the 
irradiation of the primary tumor and when malignant 
mvolvement is suspected the entire neck region is ir- 
radiated Block dissection is postponed untd the 
radiation reaction has subsided The nodes may then 
be dissected if there is a reasonable chance that the 
primary tumor is curable If there is no reasonable 
chance of cure, extensive surgical mtervention is con- 
tramdicated, -with a few exceptions m which it may be 
done for palhation In almost all cases, block dissection 
should be earned out only if there is a high probability 
that radical dissection can be accomplished 

In the senes reported, a total of 113 block dissections 
were earned out on 104 pabents, with an operabve 
mortahty of 1 8 per cent At the time of the report, 
43 pabents (41 3 per cent) were ahve without evidence 
of recurrence, 50 (48 1 per cent) had died of the cancer, 

2 were ahve wnth cancer, and 9 had succumbed to mter- 
current disease (a new primary cancer m 4 instances) 
The author bases his survi-val rates on the number of 
pabents followed Thus, of 23 pabents wnth carcinoma 
of the hp observed for three years, 19 or 82 6 per cent 
were symptom-free at the end of that penod, while of 
20 followed for five years, 16 or 80 per cent were with- 
out evidence of disease For cancer of the oral cavity, 
the survival figures (symptom free) are 38 6 per cent 
of 39 pabents after three years and 33 3 per cent of 30 
pabents after five years In the miscellaneous group of 
‘other tumors,” the three-year figure is 35 7 per cent 
of 14 pabents and the five-year figure 37 5 per cent of 
8 pabents Taking the group as a whole, 51 3 per cent 
of 39 pabents followed for three years were alive and 
well, and 50 per cent of 29 pabents followed for five 
years 

Of the entire 104 pabents, only 14 4 per cent had re- 
currences at the site of dissecbon Histologic diagnosis 
confirmed the clmical impression of metastasis m 79 7 
per cent of 118 cases (includmg some m which only 
parbal dissecbon was done), but in the remainmg 20 3 
per cent no metastases w ere found 

The anatomical relabonships of the cervical lymph 
nodes are discussed and the surgical procedure for block 
dissecbon is described Elizabeth A Clark, M D 

Treatment of Tumors of the Urmary Bladder Rolf 
Weyde AcU radiol 26 689-605, Nov 30, 1946 

The author’s choice of method m the beatment of 
bladder tumors is elecbocoagulabon and implantabon 
of radium needles m the base of the tumor followed by 
roentgen irradiabon He recommends cystotomy for 
the coagulabon and implantabon of radium because the 
tumor can be evaluated more successfully and im- 
plantabon can be accomplished with greater accuracy 
Modificabous of the ideal plan of therapy become neces- 
sary when the poor general condibon of the pabent and 
the extent of the tumor make surgery impracbcal 
thinness of the bladder wall may conbamdicate im- 
plantabon of radium needles, and the tolerance for 
radiation may not allow admmistration of the dose of 
5,500 r considered desirable. In young people with 
papillomas mid m small recurrences elecbocoagula- 


bon through the cystoscope, if the pabent can be kept 
under observabon, is considered satisfactory Reseebon 
was possible m a few of the author’s cases, and elecbo- 
coagulabon after response of previously moperable 
tumors to radiation m a few others Tumors which 
showed atypical cells m otherwise characterisbc papil- 
lomas m the older age groups were beated as carci- 
nomas because of the tendency to recurrence with frank 
mahgnant changes found early in the senes 

Of 165 pabents with tumors of the urmary bladder, 
63 were m such poor condibon that not even palliabve 
radiabon could be administered At the bme of 
compdabon of statisbcs, a total of 111 pabents had 
died of their bladder neoplasms and 4 of mterciurent 
diseases Of the 39 U-vmg pabents, 28 were free from 
recurrence, 11 pabents were livmg free from symp- 
toms for more than five years, and 20 for more than 
three years In only 13 pabents could the corabmed 
method of surgical-radiological beatment, with the 
inserbon of radium needles, be earned out, and this 
group IS considered too small for a rehable expression 
of results Elizabeth A Clark, M D 

Sahent Factors m the Treatment of Hodgkm’a Dis- 
ease and Lymphosarcoma with Roentgen Rays Ar- 
thur U Desjardins Am J Roentgenol 54 707-722, 
December 1945 

The beatment of Hodgkm’s disease and lymphosar- 
coma IS covered m considerable detail and some aspects 
of chnical recognibon and course of the diseases are 
discussed It is pomted out that roentgen therapy 
may be of use m dtfferenbal diagnosis, especially when 
the lesions are confined to the mediasbnum In de- 
termmmg the plan of beatment, the areas of tnaximiiTn 
involvement should receive first attenbon The author 
prefers to use roentgen rays generated at moderate 
voltages ( 130 to 140 kv ) and filtered through 4 to 6 
mm of aluminum He believes this quality of radia- 
bon IS more effecbve than that produced by higher 
kilovoltages even for the beatment of mediasbnffi or 
abdommal node involvement unless the patient is 
above the average m size He has found it more ef- 
fecbve to give each field beated, m one or two days, as 
large a dose of radiabon as can be tolerated without 
harmful effects This dose usually is between 660 and 
600 r (surface dose, measured m air) Different fields 
are beated successively, one at a tune, until aU have 
received the specified dose. The tune disbihubon of 
beatment is of considerable importance. Intervals 
between beatment to any smgle area of as long as a 
week and the use of too small a dose at each mdi-vidual 
treatment are major factors m poor regression of the 
lesions and the development of early radio-resistance 

L W Paul, M D 

Roentgen Treatment for Hodgkm’s Disease and 
Lymphosarcoma of the Chest Arthur U Desjardins 
Dis of Chest 11 685-589, November-December 

1945 

Comment is made on the specific sensibvity of dif- 
ferent types of cells The changes occumng m sensibve 
cells, such as lymphocytes, after uradiabon, are de- 
scribed The seusibveness of tumors cobesponds 
closely to that of the cells of which the tumors are 
chiefly composed Knowledge of comparabve sensibve- 
ness of tissue permits of differential diagnosis foUowmg 
a therapeube test Thus a clear disbnebon can be 
made betw een Hodgkin’s disease or lymphosarcoma and 
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quences more important The present writers reaffirm 
this In eighteen months they collected 18 cases of 
proved hyperparathyroidism In 4 of these there were 
associated classical bone changes alone, n hile 14 of the 
patients had renal calculi 

Symptoms of hyperparathyroidism vary nidely 
Constitutional S3rmptoms mclude general muscular 
weakness, lassitude, fatigue, and constipation, ascribed 
to hypercalcemia Polyuria and polydipsia occur, and 
the specific gravity of the urine is usually Ion In the 
presence of renal calculi the symptoms are those com- 
monly seen with that condition Skeletal symptoms 
consist in vague aching in the bones and joints, patho- 
logical fractures, cysts and tumors of bone, and skeletal 
deformities 

The diagnostic cnteria of hyperparathyroidism are 
hypercalcemia, hypophosphatemia, hypercalcmuria, 
and hypophosphatuna The serum calcium and phos- 
phorus values fluctuate, however, and one negative 
examination docs not rule out the disease, as subsequent 
studies may yield positive findings Hyperparathyroid- 
ism should be seriously considered when the serum 
calcium exceeds 10 5 mg per 100 c c With borderline 
calcium levels, the finding of a low total serum protem 
may he Indicative of hyperparathyroidism The con- 
centration of alkaline phosphatase in the scrum is not 
increased except in the presence of bone lesions 

In cases of hyperparathyroidism associated with 
renal calculi a detaded urologic study is indicated 
Roentgenologic findings may show only a single stone 
or there may be long standmg calculous disease and 
diffuse or miliary calcmosis of the renal parenchyma 
In the authors' series most of the stones w ere of calcium 
oxalate The treatment is removal of the parathyroid 
adenoma or hypertrophied tissue, which should usually 
be done before removing the calculi, to avoid recur- 
rences Renal emergencies, however, may necessitate 
handhng the urologic problem first 

Hyperparathyroidism should be given due considera- 
tion m all cases of renal calcuh, espcoaliy if recurrent, 
regardless of the bone findmgs 

ARTHtm W Prvde, M D 

THE BLOOD VESSELS 

An Attempt at the Roentgenologic Visualization of 
Coronary Blood Vessels In Man. Stig Rndner Acta 
radiol 26 497-502, Nov 30, 1945 

Angiography of the cerebral vessels and of the heart 
and great vessels has been accomplished, but opacifica- 


tion of the coronary artenes presents a mote 
problem By punctimng the bulb of the aorta it va 
found that the coronary artenes could be filled u 
animals The author’s method in human subjects n 
puncture of the aorta through the sternum imd« 
fluoroscopic control and injection of thorotrast. The 
procedure was earned out on 5 patients Famt outliaes 
of tlie proximal portions of the vessels can be seen m the 
roentgenograms, although the supenmposed shadoai 
of the pulmonary veins compheate interpietitso. 
There were comphcations in two cases, mtdiastmjl 
emphysema m one, and extravasation of blood into tfit 
pcncardium and subsequent exudabve pencarditn m 
the other Both patients recovered without sequthi. 

Elizabeth A, Clark, ILD 


Observations on the Technique of Phlebogrtpii 
Gunnar Bauer Acta radiol 26 577-558, Xov 3(1 
1945 


Of about 500 phlebographic examinations, 180 wac 
performed because of chmeal suspicion of inapicBt 
thrombosis m the lower legs Diodrast was the pn 
ferred contrast medium, but Intron (sodium dnodo- 
methane sulfonic acid) was also satisfactory if dfluttd 
with physiological sahue and foUoivcd by mjection d 
salme when pam occurred Injections were made into 
the vcm behind the lateral malleolus after eiposme 
through a small skin mcision, and roentgenopams 
were taken m anteroposterior and lateral projectM® 
All patients were exammed with the leg in hnniwitii 


position 

In 73 of the 180 pauents exammed, no vbuahati® 
of the deep veins was obtamed, and the diagnosis of 
thrombosis was considered established In 62 
the veins w ere so w efi filled tha t they ivere regarded as 
normal, but m only 44 of these was opacification per 
feet Of the remammg IS "normal" roentgenogram 
10 showed a thm-hne filhng of one or more segments 
to settimg of the dye along the dependent surface, 
showed small defects interpreted as blood 
tary veins, and 2 cases showed combmations o' thee 
findmgs Of the 45 patients with mcomplete tuiia^ 
which was mterpreted as mcipient thrombosis, 
subsequently gave typical chmcal evidence of ' 
condition In 18 of these latter examinations, ndtoj 
was absent m a long segment of a major trunk 
dilatation of the vem below, m the remammg 27 
were irregular bubble-hke rarefactions m the dye-n^ 
vem Ehzabeth A Clark, J1 0 
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malignant neoplasms 

On Radio-Surgery of Tumor Metaatoes m the 
LvMh Glands of the Neck. RoU Bull Engelstad 
w 26 555-676, Nov 30. 1945 
^ SmS^ere is wide variation m the method of treat- 
1 i^cal lymph node metastases and smee 
, A of me^tasis is uncertam, the author 

(jimcal diagmwm Nonvegian Radium 

presents a s^es advocates the combi- 

Hospital from 10^ radiation therapy m 

nation of malignant tumors which metas- 

tasizc to tne 


oral cavity are the most important, cancers of t 
tonsils, pharynx larynx, salivary glands, nose, 
and skm produce metastases less commonly 
latter, grouped together under the heading ‘ otktf 
tumors/* usually present problems of more 
tance than the cervical metastases and are consider^ 
only under special circumstances for the type ® 
therapy described 

The author bases mdicaUons for block disscctioa first 
on prognosis Since the madence of metastasis froffl 
carcinoma of the Up is moderate and the primary Icsiccr 
can usually be controlled, the patient is kept under 
careful observation and block dissecUon is not per 
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Eosmopliilic Granuloma of Bone^ 

C C DUNDON, M D , H A WILLIAMS, M D , and T C LAIPPLY, M D 

Cleveland, Oino 


A peculiar destructive granulomatous 
lesion of bone was first recognized and 
described independently in 19-10 by Otam 
and Ehrbch (18) and Lichtenstein and 
Jaffe (14) Lesions of similar type had 
previously been described by Finzi (6) m 
1929, Mignon (16) m 1930, and Schairer 
(21) m 193S They chd not, however, con- 
sider the lesion to be a distinct entity and 
referred to it as myeloma with prevalence 
of eosmophils, granulation tumor of bone, 
andosteomyehtis with eosinophihc reaction, 
respectively Lichtenstem and Jaffe ’s de- 
nomination, ‘‘^osmophihc granuloma of 
bone," has been widely accepted Up to 
July 1, 1945, 48 acceptable cases were re- 
corded m the hterature To these are 
added the 5 reported m this paper, makmg 
a total of 53 pubhshed cases 

ETIOLOGY 

The cause of eosmophihc granuloma of 
bone IS as yet unknown Trauma has been 
considered sigmficant, but proof of a caus- 
ative relationship is lacking m most in- 
stances Ziehl-Neelsen stains and gumea- 
pig inoculation of material from the lesions 
have failed to demonstrate tubercle bacilh 
Other bactenological examinations have 
shown no orgamsm to be present mth any 
degree of frequency At the present time 
most authors consider the lesion to be of 


inflammatory type, but a causative organ- 
ism has not been demonstrated 


SEX AND AGE OF PATIENTS 

Of the 53 cases which are reported in 
the hterature (mduding the present senes), 
36 were in males and 7 were m females, 
in 10 cases the sex was not indicated 
The inadence with respect to age at the 
tune when the diagnosis was established by 
operation or autopsy is shown m Table I 


Table I 

Less than 10 years 
10 to 18 years 
20 to 29 years 
30 to 39 years 
•to to -19 years 
50 to 59 years 
Age not stated 


Age iNaDSNCE 

20(37 7%) 
14 26 4%) 
7 (13 2%) 
3 ( 6 7%) 
0 

2 ( 3 8%) 
7 a3 2%) 


The youngest patient was a six-month- 
old boy, the oldest a fifty-eight-year-old 
man As mdicated in the tabulabon, 
eosmophihc granuloma is more common m 
the younger age group, 64 per cent of the 
cases occumng m those less than twenty 
years of age Although most common m 
childhood, the condition is not limited to 
children and young adults 

LOCATION OF LESIONS 

In the great majonty of instances the 
lesions are confined to bone Neverthe- 


Dcpytmcnts of Roentgenology. Medicine, and Pathology of Western Reserve University, Institute of 
Patho ogy, and University Hospitals of Cleveland Read by tiUe at the Thirty-first Annual Mekine of the 
Radiological Society of North America, Chicago, 111 . Kov 9-10, 1945 annual aieeting ot the 
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mvadtd, the luvolvcmciit iT*^ “‘^^'astuial nodes ore 
disease m other regions 

vaded, medu^itinaf^^L 

IV hen lugumat nodes are invaded 

nodes are involved ' retro'abdommal 

mtmhoracc ly>5o”^toInattL“'m^‘^c?n‘'tr‘r 

author treats through two large antenor and tao corrt 
Posterior fields Each anterior pon extends 

30 to dOrb^gXectrt?tTe'"cL'[L' 

Slds dJeS^Jh*^ two addiuoMl 

SvS! ssHs ? 

the upper half of the abdomen through two ant^r 
and two posterior fields, or toward the enure aMom« 
through four antenor and four posterior fields 

a«^or has observed better results with inter- 
mediate than with deep therapy He nref^r^ nn 
140 kv with 6 mm A1 filtraUon and 650 r to each fieW 
m one or two days, to 200 kv and 600 r to each fidd 
m three to six days He feels it is wise to repeat the 
dosage in three weeks, even if there appe^ lo be 
IW per cent regression of the involved nodes, unless 
there is a marked reduction in the white count Th** 
regression and improvement last longer after urn 
courses of therapy It may be necessary to give tfn^ 
courses, then the interval between the second and third 
courses should be lengthened to five or six weeks 

Hehr\ K TAVinR, M d 

A Review of the Problem of Cancer of the Cervji 
Since the Use of Radium in 1912 Brooke M Anspacb 
Am J Obst & Gynec SO 6S1-690, December 1945 
In 1911 Wertheim was obtammg an 18 4 per cent 
five-year absolute survival rate foilowmg operation for 
the removal of cancer of the cervix m patients m whom 
his percentage of operabihty was 50 Kelly and Bnrn- 
am began an epoch in 1912 by adopting radium as the 
treatment of choice. Ever since, gamma rays have been 
a large factor m the treatment of cancer and to a con- 
siderable extent have taken the place of radical surgery 
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miseuous use of hormones near^hp^ ^ 

may prolong the "delay penod" 

sx»s;; 

^ Studied as tauw 
position and extent "The acme of radium ai^ 

® supply ofS 

moment of apphcation " The dose is 3,600 mj br ^ 

I massive dose" at the first treafLtbi 
been the trend for a long while Heyman and mi« 
telieve m smaller repeated applications Alpha aad 
^ excluded by platmum capsule walls of la 

^ thic^ess or 2 8 mm of lead, when the content u 
mg of radium salt For 10 mg needlci^ 0 o-mnL 
pl^umor0 03-mm sohd gold walls are satisfactcy 
Iheoretically, deep x ray therapy should precede 
^ apphcation, since manipulatioii laodent to 
radium apphcation may displace cancer cells Mt 
previously exposed to deep \ ray The standard treat 
ment by the author consists of l,600-2,d00rpi£a 
through four ports A txausvagmal port exposure of lie 
same dose has been added smce 1944 
Bonney succeeds Wertheim as the oulstandmg a 
pon^t of radical surgery and m IWl reported it 
absolute five-year salvage m 500 operations as 23 or do 
per cent 

Lynch, comparmg irradiation and an advanced radi 
^ operation in a selected group with irrarliation alone, 
avored definitely the combination of irradiation and 
operation For example, m the ten-year estimate, tit 
sa vage rate of the combmation was 62 9 per cent, and 
of irradiation alone, 36 7 per cent 
In summary the author states that a greater numbei 
^ '^®ncer patients are presenting themselves in on early 
^ irradiation will become more mdely and 

a equately available, and more effectual, that opera 
uve nsk has been reduced and improvement is hteiy 
o continue, that a combmation of irradiatioo and 
operation will perhaps give better results 

Rosseh, Wich, J1 D 

Chorlonepithehoma m the Male Hy 
^ M Cbernoff, Theodore S Evans, and CharfcJ 
Vec^Lrms 347-351. November 

ve^.^n^ e.xtragenital chorlonepithehoma m a 36- 
^ecoLT, "" The chnical picture of 

loss of wpiffht lumbar region, heraoptya. 

IS charart^ rapid downhill course m this paUent 

ro^eeoth^^ metastasized widely Intensiw 
alter the outcn^ period of five mouths did not 

toi^tm relSd produce some symp- 
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Fig 1 Case 1 Photomicrograph showing numerous mononuclear *‘foani" cells and a few lymphocytes 

Hematoxyhn and eosm X 312 


The microscopic picture vanes in differ- 
ent stages Accordmg to Farber (5), the 
vanations represent stages m evolution of 
the lesion In the early destructive (cystic) 
stage there are foa of necrosis and hem- 
orrhage and a large number of cells The 
cells mclude eosmophihc leukocytes and 
myelocytes, large mononuclear cells (his- 
bocytes) with granular cytoplasm, lym- 
phocytes, plasma cells, neutrophihc leu- 
kocytes, and phagocytic multmudeated 
giant celb In the mtermediary stage 
the mononuclear cells have vacuolated 
(foamy) cytoplasm and eosmophils are few 
in number or absent In the late stage 
there is prohferation of connective tissue 
and eventually regeneration of bone 
Although at one stage the eosmophil is 
the predommant and most conspicuous 
cell, the mononuclear histiocyte (foam cell) 
IS considered the characteristic cell The 
presence of these “foam” cells m large 
numbers has resulted m speculation as 


to a relationship between eosmophihc 
granuloma, Letterer-Siwe, and SchuUer- 
Chnstian’s disease It has been suggested 
that these three conditions may be the 
result of an unknown infectious agent, 
eosmophihc granuloma bemg the most 
bemgn and localized form, limited to bone 
The possibihty of such a relationship is 
suggested by (a) the similanty of micro- 
scopic pictures of all three conditions , 
(6) the development of lesions with the 
rmcroscopic picture of eosmophihc granu- 
loma m proved cases of Schuller-Chnstiau’s 
disease, (c) the occurrence of extra-osseous 
lesions m instances of eosmophihc granu- 
loma of bone (e g , m Case 3 of this paper, 
with involvement of sternum and lymph 
node) 

PROGNOSIS AND TREATMENT 

The disease ordmanly runs a course of a 
few months to a year or more With or 
without treatment, the prognosis is usually 
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less, a few instances (15, 22) of extra-osseous 
eosinophihc granuloma, of which Case 3 m 
this paper is an example, have been de- 
scnbed 

The osseous lesions are usually sohtary 
and mvolve the bones of the skull or pelvis, 
the vertebrae, nbs, and long bones Mul- 
tiple lesions are, however, not uncommon 
The greatest number of lesions m a smgle 
case was 25 The lesions were sohtary m 
36 and multiple m 10 of the 53 recorded 
cases In 7 cases the number of bones m- 

volved was not stated 

The location of lOS lesions m 46 cases 
adequately reported with respect to this 
feature is mdicated in Table II 


may develop over the osseous lesions Olia 
loci signs are muscular spasm and atrophy 
There may be systemic manifestations, 
mcludmg shght fever, anorexia, easy fatij 
abihty, headache, and loss of weight Leo 
kocytosis of shght degree and eosinophiha 
(4 to 11 per cent) are sometimes noted 
The blood sedunentabon rate may be m 
creased Bone-marrow biopsies frequently 
reveal an mcreased number of eosmophik 
Blood chemical determinabons, including 
cholesterol, are charactensbcally normal 


Table II Location op Lesions 


sun 

Ribs 

Femur 

Pelvis 

Humerus 

Tibia 

Radius 

Sternum 

Scapula 

Clavicle 

Mandible 

Fibula 

Vertebrae 

Face 


Total 


36 Cases with 
Sohtary Lesions 


Per 

Number 

Cent 

13 

36 0 

6 

16 6 

0 

16 6 

2 

5 5 

2 

5 5 

2 

5 6 

1 

2 8 

1 

2 8 

1 

2 3 

1 

2 8 

1 

2 8 

0 

0 

0 

0 

0 

0 

36 

99 7 


10 Cases with 
Multiple Lesions 


Per 

Number Cent 


S 

24 

7 

5 

7 


11 0 
33 3 
9 8 
7 0 
9 8 
2 8 
0 
0 

2 8 
0 

5 5 
2 8 
12 5 


72 


100 0 


SIGNS AND SYMPTOMS 

Local and systenuc signs and symptoms 
if shffht to moderate degree are present m 
^ r instances Occasionally, however, 
9 of the present senes of 5 cases, the 
as m -V or ^ ^ t, produce no symp- 

lesionsrem^^^^^^^^^P^^y at autopsy 
toms, and ^ present, only 

“ Sf of n.a/ give nse to 

one, or a lew 

signs or symptoms are pam, 

Tf tissues, and tenderne^ 

swelhng ofthe so ^he pam, which 

at the site of the a 

vanes from sbgM t 
duration of a few ^ys ^ ^ ^ 
^ft-tissue masses 2 to 


roentgenologic features 

x-ray exammation reveals a round, oval, 
or irregularly shaped area of deaeastd 
density sharply demarcated from 
normal bone The lesions 
from 1 to 4 cm m ^^^“"ter ?ierej^ 
osteoporosis of surrountog 
SIS of the margins of the lesion to to 
mentioned m two previous reporte 
occurred m one of the regtdj 

this paper (Case 4, Fig 1 ) 2 

thickenig of long bones was not^ m 

cooes reported nr tluBpap^ and 

those previously recorded Soft W 

swelhng is common m 
lomas of the skull and not nnw 
those of nbs and vertebrae 
apparently ongmate m. 

tion of the bone As the lem ^ 

cortex may be decreased mthi ' (jgj 

tunes perforated, occasional y P ^ 
Spontaneous pathologic fracture 7 
suit at the site of the granuloma 

MORPHOLOGY GROSS AND MICROSCOP 

In the early stage the lesion is 
istically cystic and hemorrhagic 
cysts vary from less than one to se 
centimeters m diameter and contam > 
fnable, yeUowish-brown and red ma e 
The yellow color is due to necrosis ^ ’ 
the red to hemorrhage In later 
the cysts are replaced by fnable paley ° 
tissue (nch m hpid) that is softer than am 
yacent bone With he a l in g there is m 
placement by gray connective tissue an 
finally bone formation 
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Fig 3 Case 2 Photomicrograph showing numerous mononuclear "foam” cells and a moderate amount of col- 
lagenous connective tissue Hematoxylin and eosm X 312 


Autopsy (8118, by O Eitzen, M D ) revealed 
bronchopneumonia as the immediate cause of death 
Sections of many lesions from vanous bones showed 
the characteristic picture of plasma-cell myeloma 
The largest lesion, situated in the nght humerus 
(Fig 2), had the gross and microscopic features of 
the intermediate stage of eosmophihc granuloma of 
bone The tissue ivas soft, fnable, and dark yellow 
Large mononuclear cells with vacuolated (foamy) 
cj’toplasm were abimdant, and a moderate amount 
of collagenous connective tissue was present (Fig 3) 
There were no plasma cells or eosinophils m this 
lesion 

C\SE 3 A I7-y ear-old white female had "a 
tender lump on the chest ” She was admitted to the 
hospital on Dec 27, 1943, sue weeks after the sternal 
mass was first noticed She complained, also, of 
slight but defimte and imusual tiredness The ster- 
nal lesion had been painful coutmuously for two 
dai s before admission to the hospital 

Tile patient was well developed and well nour- 
ished Her temperature was 37 4° C There was a 
firm, rubbery, moderatel> tender mass at the junc- 
tion of the nght third costal cartilage and sternum 
This had a maximum measurement of 5 cm and was 
elevated 7 to 8 mm above adjacent tissue Several 
small, discrete, firm, non-tender lymph nodes were 


palpated supenor to the medial portion of the left 
clavicle 

The laboratory findmgs were as follows 7,400 
white blood cells (3 per cent eosinophils) , 3,870,000 
red blood cells, hemoglobm 72 per cent (Sahli), 
sedimentation rate 1 2 cm. per min , serum calcium 
9 5 mg per 100 c c , serum phosphorus 2 7 mg per 
100 c c , serum alkalme phosphatase 10 8 Bodansky 
units, Khne exclusion test negative 

A postero-antenor chest film (Fig 4) showed the 
mediastinum to be widened, measuring 7 cm In the 
lateral view of the chest the mediastinal mass ap- 
peared along the postenor margin of the sternum 
Along the anterior aspect many layers of penosteal 
new bone formation were evident (Fig 5) An oval 
area of destruction, measuring 5 X 3 cm , appeared 
in the nght side of the upper half of the gladiolus 
on oblique lammagrams (Fig 0) The edges of 
this lesion were poorly defined and there was no evi- 
dence of sclerosis 

A biopsy was performed on Dec 28, 1943 The 
sternal mass consisted of soft, fnable, yellowish- 
gray tissue The surgeon considered it to be a 
tuberculous lesion with caseation necrosis Micro- 
scopic exam nation showed a nchly cellular lesion 
with small foa of necrosis (Fig 7) Eosmophihc 
and neutrophilic leukocytes were abundant There 
were also many Ijunphocytes, large mononuclear 
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Fig 2 Case 2 Right humerus, shoivmg oval 
area of decreased density in the lower portion of the 
shaft 


divided doses of 200 to 300 r daily or eve 

monthly It seems definite that most ca^ 
r^pondtothistypeoftreatment C 

of the skull so treated have shown compfei 
he^g m from five to nineteen month 
Because the vray appearance of eosm 
phihc granuloma may be mdistmgmshali! 
Irom other inflammatory lesions, multip! 
myeloma, or metastatic tumor, a biopsv i 
i^uaUy mdicated Thus, m most cai, 
the treatment of choice is probably eitbe 
complete curettage or curettage Mowm 
by irradiation 

CASE REPORTS 

Case 1 A white female, 36 > ean of age, kh 
admitted to the hospital complaining of wojli 
nausea, and v omiting She had been well until oa 
year prior to hospitahzation, at which tune she to: 
seen by a physician after she had famted. FTnmni 
tion revealed the murmurs of mitral and aortK 
stenosis Several months later she first noticed J 
persistent cough At the tune of admission she 
had signs and symptoms of cardiac faflure. Sbt 
died on her fourth hospital day 
Autopsy (8027, by F R Dutra, M D ) confirmed 
the diagnosis of rheumatic heart disease and cardiac 
failure An unexpected lesion was found m the left 
sphenoid bone, lateral to the sphenoid sinus This 
was 2 cm m maximum measurement, irregular in 
shape, sharply circumscribed, softer than adjacent 
bone, and yellowish orange m color Microscopic 
examination (Fig 1 ) revealed a large number of 
mononuclear cells, some Ijunphocytes, and a small 
amount of collagenous connective tissue The 
mononuclear cells had abundant vacuolated aado- 
phihc cytoplasm and small nuclei Eosmopbils, 
om of necrosis, and hemorrhage were absent The 
imcroscopic picture was considered to be tj'pical ol 
e intermediate stage of eosinophihc granuloma. 


good, particularly m cases with sohtary 
lesions 

Treatment m the cases reported has con- 
sisted of surgical excision, curettage, and 
irradiation All three have been ^ective 
and apparently reheved symptoms and 
hastened the disappearance of the soft- 
tissue swellmg and the osseous lesion 

The total dose of radiation has vaned 
from 400 to 500 r (an:) to 1,200 to 1,800 r 
(air) Although the most effective dose 
and rate of administration have not been 
determmed, radiation is usually given m 


^ ^ wmxe male, aged 58 years, \vai 

to University Hospitals of Cleveland, ( 
n ec. 7, 1942, complaining of weakness for 

While he was m 

wr^’th ' and generalized ac 

anri aiK^ pvommeut symptoms Severe ant 
blood on “°ted The diFerei 

manv showed 2 to 4 per cent eosmophih 

ties Ld Roentgenograms of the extn 

areas of ^^ealed many circular punched- 

2 to 4 mm m diame 
and mom 2) was lai 

Sion was 

nght humenic o j portion of the shaft of 

T2 X 10 mm A s( 

myeloma. The p^em^d plasma i 

day on the 143d hospi 


Fig 7 Case 3 Section of tissue from sternal lesion showing numerous 
eosinophils, large mononuclear celb, and atypical mulUnucleated giant cells 
Hematoxylin and eostn X 298 

^ ! .T » ■•IP • . ■* ^ 


Fig S Case 3 Section of axillary lymph node, illustrating normal lym- 
phoid tissue, eosinophils, mononuclear and multmuclear cells Hematoxylin 
and eosin X 298 




Fjgs *1—6 Case 3 

Kic 4 Postero-antenor chest film of Dec 27. 1943, showing abnormal shadows 
tVie neht side of the superior raediastmum The width of the mediastinum 
w 7 cm The lateral chest film showed the mass near the inner table of the ster- 

e A lateral view showing several layers of periosteal 
° r.; mrtex of the sternum. The inner cortex is also thic 


A lateral view showing several layers of periosteal new bone along 
, ‘ •" *„„r.rmrtex of the sternum. The inner cortex is also thichened 
the ^^?._,_„CTam made m December 1943, showing a 5 X 3 cm destructive 
*i!^eliffi^of the upper half of the gladiolus of the sternum The mar- 
lesion defect are poorly defined There is no sclerosis 

gins at tne wot 
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Figs 9 and 10 Case 3 

Fig 9 Postero-antenor chest film made m January 1946 The mediastmal mass measures 12 4 cm in width 

and 14 0 cm m length , , , , » j ^ 

Fig 10 Postero-antenor chest film of September 1946, showing marked enlargement of the mediastmum 
above the aortic knob The ttmsg was 11 cm m its transverse diameter Lateral chest films showed the shadows 
to extend to the upper pole of the hilum of the left lung They probably represent enlarged lymph nodes 


cells, and spmdle-shaped fibroblasts Multmuclear 
giant cells with large and vesicular nuclei were also 
present The unusually large number of eosinophils, 
the features of the giant cells, and the vanety of 
cells were against a diagnosis of Hodgkm's disease 
The microscopic features were those of the destruc- 
tive stage of eosinophilic granuloma of bone 
The patient was discharged from the hospital 
after receiving irradiation therapy One 10-cm 
circular anterior chest field was used The physical 
factors were 220 kv , filter 0 5 mm. Cu plus 1 0 mm 
A1 , the HVL was 1 2 mm Cu The dady dose was 
200 r and the total dose 1,600 r (air) 

Another biopsy was performed on Feb 11, 1944, 
two weeks after completion of the irradiation ther- 
apy The microscopic picture was that of a less 
cellular and more fibrous lesion Most of the speci- 
men consisted of dense fibrous and m part hyalmired 
connective tissue, m which there were a moderate 
number of lymphocytes, large mononuclear and 
plasma cells There were no eosmophils 

The patient returned for obsenmtion at the end of 
five weeks At that time the mediastinal shadow 
liad decreased m size from 7 to 6 4 cm. 

First Recurrence In May 1944, after bemg 
symptom-free for three months, the patient agam 
noticed unusual malaise At this time roentgeno- 
grams showed a mass along the left side of the ster- 
num at the level of the aortic knob This region 
was treated with high-voltage irradiation A dose 


of 1,600 r (air) was admmistered to a 10 X S-cm 
anterior chest portal The physical factors were the 
same as in the previous treatment Improvement 
followed, and the patient was able to work for sev- 
eral months 

Second Recurrence Anorexia was experienced m 
October 1 944 The patient became weak and stated 
that she felt she "had the flu ” She had a non- 
productive cough and from October to December 
1944 she lost 18 pounds She was readmitted to the 
hospital at this time and was found to have an 
afternoon elevation of temperature (38° to 38 4° C ) 
Exammation of the penpheral blood showed 
10,000 white cells (neutrophils 78 per cent, lympho- 
cytes 13 per cent, monocytes G per cent, eosmophils 
3 per cent), 5,800,000 red cells, and hemoglobm 60 
pier cent (Sahh) Chest films showed a marked m- 
crease m the size of the mediastinal mass (Fig 9) 
It measured 12 4 cm. in width at the level of the 
aortic knob and 14 cm m length The area of bone 
destruction m the sternum persisted without evi- 
dence of healmg A second focus of bone destruction, 
2 cm m diameter, was observed m the lower half of 
the gladiolus The left supraclavicular lymph 
nodes were only slightly, if at all, larger than on the 
ongmal exammation (December 1943) A large, 
firm, non-tender nodule, measunng 6 cm. m diame- 
ter, was present in the right axilla. This was re- 
moved on Jan 24, 1945 It was an enlarged lymph 
node with an intact capsule and unusually soft, pale 




Figs 11-13 Case 4 

Fig 11 \uteropostcrior mcm of the left femur made April 6, 1946, ten weeks after the first 
symptoms The destructive lesion of the femur measures 35X26X20 cm There is mild 
peripheral sclerosis Periosteal reaction appears along the medial margin of the femur 

Fig 12 Photomicrograph illustrating focal necrosis (on left), proliferated collagenous con- 
nective tissue w ith many lymphocytes and eosinophils Heniatovylm and eosin X 250 

Fig n The lesion of the left femur shows penpheral healing five months after curettement 
and phenol cauterization It measured 3X25 cm on Oct 20 1945 
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yellow, fnablc tissue Microscopic examination Mild symptoms of lassitude and vteakiitssileviWd 
shoued destruction of the architectural pattern in durmg this penod but no treatment was orenT^ 
most regions There were, however, a few recog- patient was able to attend college classes at tts 
nizafale lymph foUicles with large secondary centers time (March 1946) 

The capsule was slightly increased m thickness. 

There were many foci of necrosis and moderate m- Case 4 A white woman, aged 37 jtan, 
filtration ivith neutrophihc leukocytes Fibrosis admitted to University Hospitals oa tpiil 5 , iWj, 
and hyabniaation were marked Eosmopbils and because of pam and swellmg of the left thigh jaa 
large mononuclear cells were also numerous and proximal to the knee The symptoms were frd 
there were a feiv multmucleated giant cells (Fig 8) noted after she bumped her kg in Janmi^ 15b, 

Sections stained witlv Sudan IV showed many cells Subsequently she experienced penodic pnn d 

contaming sudanotropic droplets A diagnosis of increasmg mtenaty on several occasions, 
eosinophilic granuloma of lymph node was made The patient was normally developed and ncm 

Additional irradiation was started on Jan 27, ished Her temperature, at the tune of hos^ttUS 
1945 Two 10 X 12-cra antenor mediastinal fields zation, was 37 3° C There was shght tendoBtS) 
were used, 300 r being given dailj for seven days on the anterolateral aspect and lower end of tie !tft 
The total dose was 2,100 r (air) to each field The femur 

physical factors were 400 kv , 1 0 mm Sn plus 0 25 The Klme exclusion test was negative. Tie 
mm Cu plus 1 0 nmi A1 filtration The HVL of the serum calcium, phosphorus, and alkaline phoipli 

beam of irradiation was 4 G nmL Cu The left tase were all nonnaJ The red cell count m 


supraclavicular lymph nodes were treated through a 
circular field, 7 cm m diameter, 200 r daily for eight 
days, with the 220-kv apparatus used for the first 
course of therapy’ given m January 1944 This 
e.xtensive treatment resulted m severe prostration 
The fever had disappeared by the time irradiation 
was completed 

During the ne.xt su\ weeks the patient gamed 10 
pounds in weight Her appetite unproved and she 
"felt fine" for the first time in eighteen months 
Roentgenograms showed a decrease in the size of 
the mediastinal mass from 12 5 cm. in January 1945 
to 7 5 cm m March 1945 

Third Recurrence The patient returned for ex- 
amination m September 1945 During the preced- 
ing few months she had noticed moderate lassitude 
There had been no recurrence of fever and no weight 
Joss The mediastmal mass was found to have m- 
creased in size It measured 11 cm. at the level 
of the aortic knob (Fig 10) Lateral views showed 
abnormal shadows extending from the antenor chest 
wall to the hila of the lungs One of these shadows. 


also visible in the postero-antenor view, was 
thought to be an enlarged lymph node (Fig 10) 
Radiation was adnumstcred from the back 


through two portals (12 X 10 cm ) parallel to the 
vertebral column, duected obhquely toward the 
mediastinum A dose of 2,000 r (au) was given to 
each portal during a penod of ten day s A sbghtly 
enlarged left supraclavicular lymph node was 
treated with 900 r (au) 

The pauent was able to go to college and felt 
fairly weU two months after this course of therapy 
fhi Nov 8 1945, tbe mediastinal mass had a maxi- 

Zm measurement of 7 cm Lammagrams of the 
^um showed the lesion in the gladiolus to mra- 
5 X 3 cm . with some evudenee of penpheral 




5,160,000, white cell count 7,350, with a nonnal 
differential count, with I per cent eosinopMi 
Roentgenograms showed an area of decreased den- 
sity 6 cm above the knee yomt, m the anterolalerjl 
aspect of the left femur (Fig 11) This lesion meas- 
ured 3 5 X 25 cm The margm of the defect iws 
moderately' sclerotic The overlying penostom 
was thickened, measunng 3 to 4 nun. The patieaf 
was operated on and a "smooth bulge," 4 am ffl 
length, was found on the medial aspect of tie lenmr 
The compact bone was hyperemic but firm. V 
this site the cortex of the bone was 3 mm. m duck 
ness In the adjacent bone was a cavity measur^ 
35X30X25 cm,, m which there was soft fn 
able reddish-brown matenaL The walls of tie 
cavity were defimtely sclerotic. The cavity 
thoroughly curetted and swabbed with aude 
phenol and alcohol and lav’aged with normal 

Microscopic exammation revealed a nchlv ctiluuf 
lesion with multiple small foci of necrosis. Fihro' 
blasts and capillaries were numerous and there i^ 
moderate fibrosis Eosinophils, lymphocytes, aw 
large mononuclear cells were abundant (Fig '4 
This was considered to be the destructive sti^c d 
Eosmopbihc granuloma of bone 

Subsequent to treatment, senal roentgenogia^ 
have shown slow heahng at the penpherv of me 
lesion In October 1945, five months after treat 
ment, the lesion measured 3 0 X 25 cm (Fig D) 

Case 5 A 4-year-old white boy’ first expenenccd 
"night pain" m his right leg in February 1945 He 
began to hmp one month later He was seen by a 
physician m April 1945, at which time a mass 3X1 
cm, was present m the right ihac fossa Roentgeno- 
grams showed an irregular area of bone destnic 
tion in the right ilium, measunng 4 5 X 3 5 cm 
The borders of the defect were irregular m contour 
and it was not sharply defined (Fig 14) The pos- 
sibility of endothelial myeloma (Ewing) was sug 
gested 
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Fig 16 Case 5 Photonucrograph of secuons made from tissue removed from lesion of ilium Numerous 
cells are present, mcludmg eosmophds, lymphocytes, and multinucleated giant cells Necrosis is evident on the 
left Heraatoxyhn and eosin X c 175 


lystemic symptoms of fever, anorexia, 
lassitude, headache, and weight loss Lab- 
oratory examination showed no abnormal- 
ity other than shght leukocytosis and 
occasionally eosmophiha of 4 to 11 per cent 
Roentgenographic examinations showed 
round, oval, or irregular areas of decreased 
density, usually 1 to 4 cm m diameter 
The lesions produced expansion of the bone 
in 5 cases and perforation of the cortex m 
at least 5 cases Penostitis was observed 
m 14 cases and 3 lesions had sclerotic 
margins 

The early lesions appear cystic at gross 
examination, contaimng soft, friable, 
yellowish-brown and red matenal A va- 
nety of cells, indudmg large numbers of 
eosinophils, are seen on microscopic exami- 
nation, but the characteristic cell is a large 
mononuclear cell ivith granular cytoplasm 
The mononuclear cells have vacuolated 


cytoplasm m mtermediate stages of the dis- 
ease and their appearance has been con- 
sidered as mdicatmg a relationship between 
eosmophihc granuloma, Letterer-Siwe dis- 
ease, and SchuUer-Chnstian's disease J affe 
and Lichtenstem have suggested that the 
three conditions may be due to an unknown 
infectious agent, eosmophihc granuloma be- 
mg the most bemgn and localized form 
and hmited to bone Case 3 of the present 
senes may represent a transition from 
eosmophihc granuloma to Letterer-Siwe 
disease, since there was lymph node m- 
volvement m addition to a lesion of the 
sternum 

Treatment by surgical excision, curet- 
tage, or irradiation has given good results m 
all previously reported cases No death 
from the disease or attributable to the 
disease has been reported Case 3 of the 
present senes differs from others recorded 
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Fig 14 Case 5 Oblique view of the right side 
of the pelvis made April 24, 1945, showing a destruc- 
tive lesion 4 5 X 3 5 cm The margm of the bone 
drfect IS irregular iti outline and poorly defined in 
some areas 


The patient was admitted to Babies and Chil- 
drens Hospital in April 1345 His temperature on 
admission was 37 3“ C but rose to 40“ C or above 
each day The white blood cell count was 10,400, 
with 1 per cent eosmophils 

A biopsy was done on May 1, 1945 Soft, friable, 
pmkish-yellow tissue was removed Microscopic ex- 
amination showed foa of necrosis, large mononuclear 
cells, abundance of eosmophils, and multmucleated 
giant cells which were considered to be charactens- 
tic of the destructive stage of eosmophihc granuloma 


of bone (Fig 16) - o i 

The lesion was curetted on May 6, 1945 Serial 
roentgenograms have shown rapid heahng The 
osseous defect measured 2 X 1 5 cm on Oct — , 


1945 (Fig 15) 


SUMMARY 

■Rortv-eight cases of eosinophilic granu- 
loma^ bone have been collected from the 
htoature and analyzed Five new cases 
are reported, makmg a total of ^3 

'kef 


fifty-eight years Thirty-four of the pi 
tients were under twenty years of age aal 
20 were under ten years 

Nearly all bones proximal to the ivnis 
and ankles were involved Thirt) sk pa 
tients had smgle lesions and m these the 
skull was mvolved in 36 per cent, and ribs 



Fig 16 Case 5 The lesion of 
has healed well five months after curettcni 
measured 2X15 cm on Oct 22 1945 

and femurs m 16 6 per cent each Ten 
patients had multiple lesions, with ^ 
average number of seven bones involvedi 
in one case, reported by Farber, there wern 
25 lesions In the group with mulbpk 
lesions, the nbs were mvolved m 33 pm 
cent, vertebrae in 12 5 per cent, and the 
skull mil per cent 

A majority of the patients had mild to 
severe pam, sweUmg of the soft tissues, and 
tenderness over the site of the lesions, with 
a duration of a few days to several months 
Some of the lesions were madental findings 
at autopsy or on roentgenograms made for 
other purposes A few patients had nuld 
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r HE EXISTENCE of a lesion in. bone 
which histologically appears granu- 
imatous, non-specific, and is infiltrated 
nth histiocytes and eosinophihc leuko- 
ytes was fi^t reported, simnltaneously, 
a 1940, by Otani and Ehrhch (13) and by 
achtenstein and Jaffe (10) Undoubtedly 
he lesion had been seen previously, but its 
;\act nature and course were not described 


“Solitary granuloma of bone’’ was proposed 
by Otam and Ehrhch (13) Green and Far- 
ber (5) suggested “ ‘destructive granu- 
loma of bone,’ ‘single’ or ‘multiple’ as 
the case may be, addmg parenthetically 
‘Hand - Schidler - Christian syndrome ’ ’’ 
Eosmophihc granuloma, as used by Jaffe 
and Lichtenstem (8), seems preferable and 
will be used m this paper 



Fig 1 Case I Solitary involvement of left frontal bone. The lesion is oval and appears to have originated 
in the diploe, ivith e.xtension through both the inner and outer tables 


Since 1940, a number of authors have re- 
ported smgle examples or small groups of 
cases, leadmg to considerable discussion of 
the relationship of this lesion to the older 
entities of Hand-SchuUer-Chnstian’s dis- 
ease, or lipogranulomatosis, and Letterer- 
Siwe’s disease, also called reticulosis or 
non-hpoid histiocytosis (Jaffe and Lichten- 
stem, 8, Green and Farber, 5, Mallory, 
11) Disagreement concemmg the exact 
termi nology is, therefore, to be expected 

Thirty-first Annual Meeting of 


It IS our purpose to present the roentgen 
findmgs m 9 cases, confirmed by biopsy, 
which were seen m an Army General Hos- 
pital, together with the pertment climcal 
and laboratory findings In each case the 
biopsy sections were reviewed and the his- 
topathologic diagnosis confirmed by the 
Army Medical Museum 

Case I (Fig l) White male, 21 years of age 
Onset September 1943 with constant headaches and 
pain m the orbits There were no convulsions, 

le Radiological Society of North .America, Chicago, IlL, 
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m the hterature m that mild symptoms of 
lassitude persist twenty-eight months after 
the onset A mediastmal mass also per- 
sists m this patient, although high-voltage 
radiation has been admmistered m doses 
which have reheved the symptoms and 
promoted heahng of the bone lesions m 
other cases 

Note Appreciation is extended to Dr Maxwell 
Harbin and Dr Frank Gibson for permission to 
include tbeir cases in this report 

11311 Shaker Boulevard 
Cleveland 4, Ohio 
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Fig 4 Case IV Right panetal bone Involve- 
ment of the outer table is more marked Although 
a small soft-tissue mass is frequently found at the 
site of these lesions, there was m this case a palpable 
defect 

Laboratory Findings The Kahn test was nega- 
tive. Nothing unusual was found on urinalysis 
The red blood count was 5,400,000, hemoglobm 
107 per cent, white blood counts 9,000 to 13,200 
(63-71 per cent pol)TnorphonucIears, 31-30 per cent 
lyraphocides, 2-2 per cent monocytes, 3-6 per cent 
eosinophils, 1 per cent basophds), blood non-pro- 
tein nitrogen 26 gm per 100 c c , blood sugar 73 
mg per 100 c c , blood cholesterol 154 mg per 100 
' c c , senun phosphorus 3 5 mg per 100 c c , alka- 
hne phosphatase 4 9 Bodansky units 
At operation the surgeon found sequestrated 
■ bone fragments with an old organized clot Fol- 
lowing curettage, the pathologist reported that the 
' lesion was eosinophilic granuloma of the bone 

Case IV (Fig 4) White male, age 19 years 
Inset tliree weeks before admission, with frontal 
leadadies associated with diplopia and dizziness 
fhere was a spot over the vertex which was tender 
0 pressure, and palpation revealed a probable bone 
lefect at this point Except for the lesion in the nght 
3anctal bone, a roentgenographic survey faded to 
reveal an> bone im olvement 
Laboratory Findings The Kalin test was nega- 
b\e Unnaljsis was normal The white blood 
count ranged from 5,S00 to 9,800 Differential cell 
counts were repeatedly within normal limits except 
that on one occasion there were 7 per cent eosino- 
phils Hemoglobin determinations were normal. 



Fig 5 Case V Skull There is extensive involve- 
ment of the frontal bone and the antenor superior por- 
tions of both panetal bones The appearance suggests 
that there hi been a coalescence of several smaller 
lesions Syphilitic osteomyelitis is simulated, but in- 
volvement appears to be greater in the outer table, 
and the lesion extends across the suture hne 


blood cholesterol 132-167 mg per 100 c c , blood cal- 
aum 11 mg per 100 c c , phosphatase 4 2 Bodansky 
units 

Biopsy showed eosinophilic granuloma 

Case V (Figs 5 and 0) White male, age 26 years 
The chief complaint tvas of a mass m the nght 
frontal area of the scalp which had gradually in- 
creased m size, with occasional penods of shght re- 
cession There were constant pain and tenderness 
m the affected area 

Laboratory Findings The Kahn test was nega- 
tive Nothing abnonnal was found on unnaljsis. 
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Fig 2 Case 11 Left parietal bone The lesion, is well circuniscribed, hut the edges are slightly irregular 



Fig 3 Case m Left parietal bone The lesion 
13 ov^ and well circumscribed. At operation several 
small avascular fragments of bone were found, but these 
could not be seen on the roentgenogram 


vomiting, or visual changes In October, a fluctu- 
ant, tender, but non-pulsating mass developed in the 
left forehead A roentgenologic bone survey re- 
vealed a solitary lesion m the left frontal bone, no 
sumlar lesions were present m other bones 
Laboratory FtJidmgs The Kahn test was nega- 
tive Nothing unusual was found on unnalysis, 
which was negative for Bence-Jones protein The 
white blood coimt was 6,700 (66 per cent poly- 
tnorphonucleacs, 5 per cent eosinophils), blood 
serum calcium 10 mg per 100 c c , phosphorus 3 5 
mg per 100 C.C., total protem 6 1 gm. per 100 c c , 
metabohe rate + 7, blood cholesterol 194 
mg per 100 ac 

Although at biopsy m November the tumor ap- 
peared grossly mahgnant, mvolvmg both tables of 
the skull, the histologic picture was the classical 
one of eosmophilic granuloma 

r.ASE II (Fig 2) White male, 24 years of age 
Onset October 1943 with trembling and numbness 


of tight hand The patient had two episodes of 
unconsaousness but no headaches A small mass 
was palpable m the left panetal region Physical 
exammation showed the nght arm to be weaker than 
the left Except for the left panetal lesion, a 
roentgenographic bone survey was negative 

Laboratory Fitidtiigs The Kahn test was nega- 
tive White blood counts of 5,600 to 8,000 were ob 
tamed, with 50 to 60 per cent polymorphonuclears, 
and 3 to 5 per cent eosmopbils The sedimenta- 
tion rate was normal, total serum protem 7 1 gm 
per 100 c c , albumm-globuhn ratio 13 to 1, blood 
cholesterol 133 mg per 100 c c., serum calcium 11 0 
mg per 100 c c , phosphorus 4.0 mg per 100 c c , 
alkalme phosphatase 4 9 Bodansky units 

At operation a mass of soft friable tissue measur- 
mg about 3X4 cm. was removed This involved 
both tables of the skull and had mvaded the dura 
and corte-x. 

Histologically the lesion was an eosmophilic 
granuloma 

Case HI (Fig 3) White male, 27 years of age 
One month foUowmg an accident m which the pa- 
tient wa3 struck on the top of his head by the turret 
of a tank and knocked unconsaous momentarily 
(with persistent headache for four days thereafter), 
a small mass, soft and semi-fluctuant, developed m 
the occipitoparietal region The patient was ad- 
mitted to this Army General Hospital about four 
and one-half months after the acadent In addi- 
tion to the headaches, symptoms had mdnded blur- 
ring of vision, mainly m the left eve, episodes of 
dizzmess, and occasional tinnitus in the left ear On 
roentgenographic exarmnation, a lesion was seen 
m the left ocapitopanetal region 4 bone survey 
faded to reveal other lesions 
Physical exarmnation revealed a soft, semi-fluctu- 
ant tumor about 3 cm. m diameter m the scalp m the 
left occipitopanetal area. The pnpds reacted 
poorlv to light, but the e> es were otherwise normal 
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Fig 4 Case FV Right panetal bone Involve- 
ment of the outer table is more marked Although 
a s mall soft-tissue mass is frequently found at the 
site of these lesions, there was in this case a palpable 
defect 


Laboratory Findings The Kahn test was nega- 
tive, Nothing unusual was found on urinalysis 
The red blood count was 5,400,000, hemoglobin 
107 per cent, white blood counts 9,000 to 13,200 
(63-71 per cent polymorphonuclears, 31-30 per cent 
lymphocytes, 2-2 per cent monocytes, 3-6 per cent 
eosmophils, 1 per cent basophils), blood non-pro- 
tein mtrogen 26 gm per 100 c c , blood sugar 73 
mg per 100 c c , blood cholesterol 154 mg per 100 
c c , serum phosphorus 3 5 mg per 100 c c , alka- 
line phosphatase 4 9 Bodansky units 
At operation the surgeon found sequestrated 
bone fragments with an old orgamzed clot Fol- 
lowmg curettage, the pathologist reported that the 
lesion was eosmophthc granuloma of the bone 


Case IV (Fig 4) White male, age 19 years 
Onset three weeks before admission, with frontal 
headaches associated with diplopia and dizzmess 
There was a spot over the vertex which was tender 
to pressure, and palpation revealed a probable bone 
defect at this point Except for the lesion m the nght 
parietal bone, a roentgenographic survey failed to 
reveal any' bone involvement 
Laboratory Findings The Kahn test was nega- 
ti\e Unnalysis was normal The white blood 
count ranged from 5,800 to 9,800 Differential cell 
counts were repeatedly wnthin normal limits except 
b ^ occasion there were 7 per cent eosino- 

P ils Hemoglobin determinations were normal. 


Fig 5 Case V Skull There is extensive involve- 
ment of the frontal bone and the anterior superior por- 
tions of both panetal bones The appearance suggests 
that there has been a coalescence of several smaller 
lesions Syphilitic osteomyelitis is simulated, but m- 
volveraent appears to be greater m the outer table, 
and the lesion extends across the suture line 


blood cholesterol 132-167 mg per 100 c c , blood cal- 
aum 11 mg per 100 c c , phosphatase 4 2 Bodansky 
units 

Biopsy' showed eosinophilic granuloma 

Case V (Figs 5 and 6) White male, age 26 y ears 
The chief complaint was of a mass m the right 
frontal area of the scalp which had gradually in- 
creased in size, with occasional penods of shght re- 
cession There were constant pain and tenderness 
in the affected area 

Laboratory Findings The Kahn test was nega- 
tive Nothing abnormal ivas found on urmalysis. 
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Fig 6 Case V Left femur This mtertrochan- 
tenc lesion was asymptomatic and was brought to light 
only on a sLeletal survey It is confined to the medul- 
lary portion of the shaft and is surrounded by a thin 
zone of sclerosis A similar lesion was found in the 
right humerus 


which was negative for Bence-Jones protem The 
sedimentation rate ivas 16 mm /hr , serum calaum 
10 7 mg per 100 c c , phosphorus 3 8 mg per 100 
cc, allmline phosphatase 5 1 Bodansky imits, 
acid phosphatase 2 9 Bodansky units, blood pro- 
tem 6 7 gm per 100 e c , albumm-globulin ratio 
4 7 to 2 The complete blood count was within 
normal limits 

Roentgenologically, there is seen to be a large ir- 
regularly shaped defect involving almost the enDre 
frontal bone and the antenor superior portions of 
both parietal bones (Fig 5) The defect appears 
to be due to the coalescence of several smaller 
lesions Both tables of the skull are mvolved, and 
the suture hne is crossed The possibihty of syphi- 
litic osteomvehtis was considered m this patient 
An oval osteoljdic lesion was also found m the inter- 
trochanteric region of the left femur (Fig 6) There 
was also a small oval osteolytic lesion, 1 5 cm. m 
diameter, m the proximal end of the shaft of the 
right humerus The lesions in the femur and hu- 
merus were asymptomatic 

Biopsy showed eosmophdtc granuloma 


Case VI (Figs 7 and 8) VTute male, age 32 
years In January 1944, the patient first began 
havmg pam m the region of right hip. aggm- 
vated b> walking He was then tr^fexred to a 
i,r,cr«tal where the only positive findmg was a 
Shke lesion m the mandible, winch was without 
^ptoms This was removed by the dentist Un- 


fortunately, a report of the pathologic study of this 
.^tissue IS not available FoUowmg hospitalization and 
^ptomatic treatment for arthntis, the paDent was 
placed on limited service 

In June 1944, the pahent began to suffer from 
pains m the occipital region of the skull and m the 
right shoulder In,fugust 1944, a biopsy showed 
the lesion m the shoulder to be an eosmopbihc granu- 
loma, A course of roentgen therapy relieved the 
symptoms but, following a convalescent furlough, 
similar pam develojled m the left shoulder The 
patient was then referred to this General Hospital 
for further deep roentgen therapy Except for the 
roentgenographic findmgs, clmici studies revealed 
nothmg of sigmficance 

Laboratory Findings The Kahn test ivas nega 
live The red blood count was 5,250,000, white 
blood count 9,600, with 69 per cent segmented cells 
and 23 per cent lymphocytes, total blood serum 
protein 8 gm per 100 c c , albumin-globulm ratio 
5 2 to 2 9, blood calcium H mg per 100 cc. 

Roentgenograms revealed an irregular defect in 
the left occipital bone (Fig 7) There was an area 
of destruction m the mid-portion of the nght scapula. 
The left scapula appeared normal The pelvis 
showed several round^ areas of dimmished density 
m the nght ischium (Fig 8) A review of the films 
from the previous hospital showed regression of the 
lesions m the nght scapula and pelvis No change 
was noted, however, m the granuloma m the occipi- 
tal bone, and following additional therapy roentgeno- 
grams failed to show an\ appreciable change. 

Case VU (Figs 9 and 10) White male, age 19 
years In September 1944, the patient expen- 
enced a severe attack of pain m the nght thigh, 
vihidi lasted for fifteen or twenty mmutes The 
pam recurred a few days later but was only transient 
He had no further trouble dunng the next few 
months e.xcept that, on ahghtmg from a bus or 
makmg a similar movement, there would agam be 
sharp pam in the nght thigh In February 1945, 
while ndmg on a bus, he expenenced an achmg pain 
on the nght, mvolvmg the whole area from hip to 
knee, which persisted imtil his adimssion to this 
Army General Hospital in June 1945 The pam was 
made worse by weight-beanng and, although greatlv 
alleviated b> rest, was severe at night, interfenng 
with his sleep Later, motion of the nght hip be- 
came restncted In February and March 1945, 
there was a loss of 30 pounds m weight assoaated 
mth anorexia The history was otherwise non- 
contributory 

Roentgenograms revealed a soft tissue mass m 
the left perihilar region and an osteolytic lesion 
m the nght femur The patient ivas transferred 
to this Arm> General Hospital for deep roentgen 
therapy 

Laboratory Findings The Kahn test iias nega 
ti\ e, and there w ere no abnormal findings on unnaJv- 
sis The red blood count was 4,450,000 , hemoglobin 
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Fig 7 Case VI Skull The lesion involves the left ocapital and panetal bones It is irregular, but the edges 
are rounded, suggesting a coalescence of several smaller lesions There is a so-called “geographic” appearance 



Fig 8 Case VI Right hip, shownng a group of Fig 9 Case VII Chest A small but definite soft- 
small, oval osteolytic lesions in the ischium Following tissue tumor is seen m the left penhilar region It is 

therapy, these areas partially filled in with beheved to be a lymph node It underwent partial 
new bone Roentgen evidence of bone regeneration regression during the period of observation m the hos- 
loUowmg irradiation was not our usual experience pital The exact nature of this mni'; was not determmed 


So per cent, white blood count 12,800, ivith 76 
per cent polymorphonuclears, 19 per cent lympho- 
Q’tes, 5 per cent eosinophils, sedimentation rate 
3S mm /hr (corrected), basal metabolic rate —26, 
blo^ serum protein 0 5 gm per 100 c c , albumm- 
globulin ratio 3 9 to 2 6 , blood serum calaum 111 
ing per 100 c c , phosphorus 3 0 mg per 100 c c , 


phosphatase 7 0 Bodansky units Additional com- 
plete blood counts revealed eosmophils m the fol- 
lowmg percentages, 0, 6, 5, 5, the white blood 
counts remamed shghtl> increased The hetero- 
phile aggluUnation was 1-28 The Lederle tuber- 
culin patch test was 2 plus at the OO-hour reading 
Biopsy revealed an eosinophilic granuloma of the 


Fi^ 10 Case VII Right femur, showing osteolytic involvement of the subcapitate region This gave nse to 
severe pain Roentgen therapy rehevcd the pain, but the lesion nevertheless increased in size, as shown in the 
view on the nght 



Fig 11 Case VIII Right humerus The oval, 
osteolytic lesion m the mtercondylar area apparently 
originated m the medullary portion of the bone with 
erosion of the cortex on the antenor aspect There is 
also a small amount of subperiosteal new bone forma- 
tion m this area 


femur Roentgenograms showed that the tumor 
m the left perflular region, believed to be an enlarged 
lymph node, had decreased considerablj in size since 


March 


irradiation, for a 


FdUoWmg deep roentgen raj , , j 

dose of 1.800 t, the patient wt^ ent^y 
of pam and desired to be up and about A roent 


genogram of the hip, however, taken shortly after 
the termmation of therapy, showed an increase m 
size of the osseous lesion 

Subsequent to this, a small Ijrmph node was pal- 
pated m the left supradaviculBr region la an ef- 
fort to discover the nature of the process m the lung, 
this node was biopsied, but microscopic exammation 
showed only fibrosis of undetermmed etiology 

Case VIII (Fig 11) White male, age 25 years 
In January 1945, the patient expenenced inter- 
mittent pains in fais nght shoulder, associated with 
motion These became more severe and graduall> 
extended down the arm. Three weeks after onset, 
a swelhng of the right elbow was first noticed 
Following unsuccessful symptomatic treatment, a 
roentgenogram was taken which showed a punched- 
out area in the distal end of the shaft of the nght 
humerus, and the patient was sent to an Armv Gen- 
eral Hospital for treatment Except for the lesion 
in the humerus, a bone survey failed to reveal an) 
evidence of disease 

Laboratory Findings The Kahn test was negative 
The red blood count was 5,300,000, hemoglobin 100 
per cent, white blood count 7,600, with 62 per cent 
neutrophils, 32 per cent Iymphoc)’tes 6 per cent 
eosinophils, sedimentation rate 3 mm hr Other 
laborator)' studies were non-contnbutorv 
The lesion was curetted, and the biopsj report 
was eosinophilic granuloma 

Case IX (Figs 12 and 13) VTiite male, age 21 
jears In April 1944, the patient had two lower 
incisors e-xtracted because tliC) were loose in their 
sockets Follownng this, the sockets never seemed 
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Fig 12 Case DC Mandible Multiple cystic lesions present in the mandible on both sides caused this patient 
to seek medical attention for an initial complamt of looseness of the teeth 


to heal, and the patient was aware that other lower 
teeth were loose For several months this was 
thought to be due to pyorrhea In December 1944, 
at a routine dental check-up, a cyst of the mandible 
was found, following which the rest of the lower 
teeth were removed, and a biopsy was taken Early 
m February 1945, the patient complained of pam 
in both thighs The pam was mtermittent and 
present only dunng inclement weather The patient 
was admitted to an Army General Hospital on May 
14, 1945 

Roentgenologically there were numerous osteo- 
1} tic lesions involving the skull These had smooth 
edges and were surrounded bv a fine zone of sclerotic 
bone Similar lesions were present in the nght 
clavicle and the mid-third of the shaft of each radius 
There was severe involvement of the lower halves 
of both femora roentgenologically simulating fibrous 
dj'splasia or osteitis fibrosa cystica There were, in 
addition, numerous destructive cvst-like lesions of 
the mandible 

WTiile roentgen therapj was being admimstered 
to the lesions mentioned above, numerous small 
osteolytic lesions appeared in the proximal halves 
of the shafts of the tibiae Pam m the thighs was 
relieved dunng a course of roentgen therapy, al- 
though no roentgenologicallj demonstrable regres- 
sion of any of the lesions w'as observed 
Laboratory Findings The Kahn test was nega- 
tive Red blood counts were 4,030,000-4,500,000, 
hemoglobin 79 per cent Differential counts 
showed G9-CC per cent neutrophils, 27-32 per cent 
l>mphocytes, 2-1 per cent monocjtes, 1-1 per cent 
eosinophils, 1 per cent basophils Blood serum 
calaum was 9 b mg per 100 cc , phosphorus 3 8 
mg per 100 c c , alkaline phosphatase 7 9 Bodan- 


sky umts, sedimentation rate shghtly mcreased, 
blood unc aad 2 6 mg per 100 c c , blood cholesterol 
170 mg per 100 c c Smears obtamed from the 
sternal marrow showed a normal picture 
Biopsy from the mandibular cyst and the nght 
clavicle revealed eosmophihc granuloma 

DISCUSSION 

Due probably to the fact that most of our 
patients are drawn from mihtary person- 
nel, all 9 are young, white, adult males, 
rangmg m age from nmeteen to thirty-two 
years This is of interest m that the group 
IS older than many senes previously re- 
ported One case, reported by Green and 
Farber (5), was that of a child of two years, 
Otam and Ehrlich (13) found the condi- 
tion m a patient of 35 years, and Versiam 
and his associates (17) had a patient 50 
years of age These, we beheve, represent 
the extreme age range reported to date 
In 24 cases winch we have found m the 
hterature, m addition to the 9 here re- 
ported, the majonty of the lesions were 
seen m the first three decades of life 

Nine of the 10 cases reported by Green 
and Farber (5) were in males, of the re- 
maming cases m which the sex was given, 
11 were m males and 4 m females In our 
senes all the patients were males This 
predominance of males seems to be of 
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questionable significance since only a small 
number of cases have been reported, and 
the present senes at least was gathered in 
a fixed Army General Hospital 

No definite racial or geographical dis- 
tnbution could be discovered, either on 
reviewing the cases m the literature or 
from our own group Nor was any famihal 
tendency observed 

Chntcal Ftttdmgs The symptoms asso- 
ciated with eosmophihc granuloma usually 
depend upon the location and extent of 
involvement of the affected bones Green 
and Farber (5) noted m their senes that 
pam was usually the presenting symptom 
when bones other than the skull were in- 
volved Seven of our 9 patients (Cases 1, 
IV, V, VI, VH, VIII, and IX) suffered 
from pain localized m or about the site of a 
bone lesion In most patients, the pam was 
from shghtly to moderately severe, m 2 
(Cases VI and VII) it was very severe 
Severe pam was also the complaint m a 
case reported by Kemwein and Queen (9) 
The pam is usually aggravated by motion, 
weight-beanng, or palpation 

Smce in most instances the pam is not of 
great seventy, several weeks or even 
months may elapse before the patient is 
seen by a physician One case has been 
reported m w^ch pam was present for two 
years (2) before discovery of the lesion 
In Cases V and IX, there were silent osseous 
lesions which were discovered only on a 
skeletal survey, mdicatmg that the disease 
may exist for some time before symptoms 
develop 

When the lesion is localized m a flat 


pam at the site of the lesion m the skull 
In Case II, m which the lesion was located 
over the left panetal cortex, there were 
tremor and numbness of the nght hand 
and there had been two episodes of un- 
consciousness In Case IV, diplopia and 
dizzmess were present, secondary to a 
lesion m the nght panetal bone Two 
cases of skull involvement have been re- 
ported m winch there was a Bell’s palsy 
m one, reported by Osborne, Freis, and 
Levm (12), there was roentgen evidence of 
temporal bone mvolvement, m the other, 
one of the “Cabot cases” (3), an mvolve- 
ment of this bone was not demonstrated, 
although the presence of a small lesion 
strategically located was suggested by Dr 
Green m discussmg the case 
A rare imbal symptom, present m our 
Case IX, is looseness of the lower teeth, 
subsequent roentgen-ray exammatioa dis- 
closed the destructive process m the man- 
dible In a case with primary involve- 
ment of the mandible reported by Thoma 
(16), a painful swelhng of the jaw was 
foimd with malposition of the teeth, but no 
mention was made of then bemg loose 
Another patient (Case VI) had a cyst m 
the mandible, but this was asymptomatic 
and no pathologic study was available 
Although m some of our patients lesions 
m the long bones were present, and these 
men had been exposed to the ngors of 
mihtary life, m no instance was a patholog- 
ical fracture found In only one case has 
a fracture been reported m the hteratiue, 
and this was found at biopsy (Otam and 
Ehrlich, 13) 


bone, as the skull or nbs, the presentmg In none of our cases was there any note- 
symptom is hkely to be a tender swelhng, worthy change m pulse or respiration, nor 
as in some of the reported cases (1, 3, 4, was mtenmttent or sustamed elevation of 
6) and m our own Cases I, II, and III temperature found Only one of our 
One exception was noted m Case IV of our patients (Case VII) reported a weight loss, 
senes m which a tender palpable defect 30 pounds withm tivo months A similar 
vias found over the vertex of the skull findmg was reported by Kernwem and 
Even when the skull is extensively m- Queen (9), one of their patients havmg 
volved the neurological signs are hkely to lost 25 pounds in weight 
be mimmal Headache has been a fre- No proved visceral manifestations of 
own and m reported eosmophihc granuloma seem to have been 
leadache” is subject found If, as has been suggested, this dis- 
it may be due to ease is related to Hand-SchuUer-Chns- 


quent complamt m our 
cases, but the term “i 
to wide mterpretation 




Fig 13 Case IX A The skull B Right clavicle C Both femora. D Both radu A multiplicity 
of lesions was present m this patient Very few of the lesions were symptomatic, most of them bemg brought to 
light only on a skeletal survey The alkalme phosphatase level was 7 9 Bodansky units 


tian’s disease (Green and Farber, 5, however, showed only a fibrotic process 
Jaffe and Lichtenstein, 8, and Mallory, The lymph node present m the left hilum 
11), other organs, particularly those of the (Fig 9) regressed while the patient was 
reticulo-endothehal system, might be e\- under hospital observation No statement 
pected to show lesions of the same type as to its exact nature can be made 
In our senes, we were unable to find any Two cases of eosinophihc granuloma 
evidence of enlargement of the hver, assoaated iwth diabetes insipidus have 
spleen, or lymph nodes, except m one pa- been reported by Versiam et al (17) and by 
tient (Case VII) in whom an enlarged Thoma (16) This is an mterestmg obser- 
lymph node was found in the left penhilar vation, smce diabetes insipidus is descnbed 
region, and a palpable node was found m as part of the Schuller-Chnstiau tnad 
the left supraclavicular area Biopsy of There was no definite roentgen evidence of 
the node from the supraclavicular region, involvement of the base of the skull in 
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either case and, since there were no path- 
ological studies of the tissues in and 
about the pituitary, the cause was not es- 
tablished microscopically 

Laboratory Studies No marked deviation 
from the normal m the blood count was 
found m any of our patients A shght 
leukocytosis was present m only 2 (Cases 
VII and IX) but has been reported by 
others (Jaffe and Lichtenstem, S, Green 
and Farber, 5) A number of authors have 
found an mcrease m the percentage of 
eosmophils m the peripheral blood (Lich- 
teustem and Jaffe, 10, Bass, 1, Horwitz, 
7) The percentage of eosmophils m the 
differential cell counts of our patients is 
given m the case reports In 6 of the cases, 
at one time or another, the eosinophil 
coimt exceeded 4 per cent, the highest 
count was 7 per cent A shght mcrease 
m the percentage of eosmophils, there- 
fore, while not a constant finding, may sug- 
gest that a bone lesion is an eosmopfaihc 
granuloma A sternal marrow pimcture 
performed m Case IX produced a normal 
smear 

No deviations from the normal were 


seous lesions reported m this study have all 
been osteolytic and tend to be rounded 
(Figs 1, 2, 3) The shape, however, may 
be vanable, suggestmg the coalescence of 
several smaller lesions, and m the cranial 
vault givmg nse to a “geographic” appear- 
ance (Figs 5 and 7) The lesions are usu- 
ally sharply defined (Fig 2) A very thin 
zone of sclerosis may surround the osteo- 
lytic area but usually does not Aside from 
this, there is veryhttle evidence of reactive 
new bone formation In the skuU, the lesion 
has httle respect for thesuture Imesand usu- 
ally involves both tables of the calvanum 
(Fig 5) When mvolvement of the outer 
table IS greater, there is usually a soft- 
tissue mass, which is often palpable In 
the long bones, the lesion has been seen to 
erode through the cortex (Fig 11), but this 
IS not a frequent occurrence Very httle 
subpenosteal new bone formation has been 
noted It is felt that these factors attest 
to the bemgn and insidious growth of the 
granulomas 

Practically every bone m the body, ivith 
the exception of the carpals, metacarpals, 
and phalanges, and the correspondmg 


foimd m blood serum calaum and phos- 
phorus studies The proteins of blood 
plasma and the albmmn-globuhn ratio 
were consistently ivithm normal limits 
In only 2 of the cases was the a lk a h ne 
phosphatase increased m Case VII, 7 
Bodansky umts, and m Case IX, 7 9 Bo- 
dansky umts were reported The former 
patient had a solita^ osteolytic lesion, 
the latter, multiple osteolytic lesions 
Blood cholesterol ranged from 132 to 
194 mg per 100 c c , and m only one case 
exceeded 170 mg A serologic test for 
syphilis was negative m all cases The 
sedimentation rate was elevated m 3 cases, 
tn 2 of whidi the deviation from normal 
was shght Other serologic and chemi- 
cal detennmations were withm normal 
limits Several authors (Jaffe and Lich- 
tenstem, 8, Otam and Ehrhch, 13, Green 
and Farber, 5) have made smears and cul- 
tures of the lesions, but no pathogemc 
1 discovered 
Appearance The os- 


organisms liave bee 
Roenigenograplnc 


bones of the feet, have been found to har- 
bor eosmophihc granuloma There seems 
to be no characteristic locahzation of the 
lesion within the bone, the epiphysis, 
metaphysis, and the diaphysis are ah 
known to have been mvolved In Cases 
I, 11, III, IV, and VIII, the lesion is as- 
sumed to be sohtary, smce no additional 
lesions could be demonstrated by a skeletal 
survey The remaimng patients showed 
multiple bone mvolvement, and m several 
instances there were multiple lesions m 
individual bones 

Dipferenttal Diagnosis On the basis of 
the roentgen, appearance, the diagnosis of 
eosmophihc granuloma may be strongly 
suggested, but histopathologic confirma- 
tion IS necessary A well carcumscnbed 
osteolytic lesion, with httle evidence of 
reactive new bone formation, in a child or 
young adult, is suggestive of a granuloma 
Sohtary cyst-Iike lesions m the cramal 
vault, about 1 to 1 5 cm in diameter, m 
young adults are, m our expenence, often 
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eosmophihc granulomas (Figs 1, 2, 3, 4) 
The condition may, however, be closely 
simulated by a fibrosmg osteitis developmg 
after a closed mjury to the skull Memn- 
giomas erodmg the cramal vault and epi- 
dermoid cysts can usually be differentiated 
from eosmophihc granulomas on an analy- 
sis of the film s The memngiomas erode 
the inner tables more than the outer, and 
the epidermoid cysts originate m the diploe 
and expand through both the inner and 
outer tables of the cramal vault 

The vanous osseous lesions encountered 
m this senes roentgenologically closely 
simulated a vanety of pathological en- 
tities The similanty to the osseous lesions 
of Hand-SchuUer-Chnstian’s disease is 
weU illustrated m Figures 7 and 13 The 
likeness to cystic lesions of bone, mcluding 
those of the jaw (Fig 12), sohtary bone 
cysts, osteitis fibrosa cystica, and fibrous 
as well as chondrodysplasia of bone, is 
apparent m Figures 8 and 13, c and d In 
one patient, a low-grade osteomyehtis, 
probably syphihtic, was considered when 
the skuU films (Fig 5) were first examined 
Figure 10 shows a lesion which radiographi- 
cally closely simulates a metastatic tumor 
Figure 11 is suggestive of an osteogemc 
sarcoma 

This IS obviously not a complete hst of 
the lesions which may be simulated radio- 
logically Ewing’s tumors, myelomas, 
giant-cell tumors, and other osseous lesions 
which may be confused have been men- 
tioned by others One of the patients m 
this senes was transferred to this hospital 
with a tentative diagnosis of multiple 
myeloma 

A roentgenographic bone survey is usu- 
ally necessary to find multiple lesions, 
many of which are apt to be asymptomatic 

Treatment Treatment is either by 
surgery or roentgen therapy, or a combi- 
nation of the two, or by watchful waitmg 
Jaffe and Lichtenstem (8) have reported 
spontaneous healmg of an otherwise un- 
treated lesion Operation on at least one 
lesion found m a patient is obviously neces- 
sary for confirmation of the diagnosis 
Curettage of a small lesion is apparently 


Table I Treatment in Nine Cases op 
Eosinophilic Granhloiia of Bone 


Total Roentgen 

Case Treatment Irradiation to 

Any One Site 

I Biopsy None 

II Surgical and roentgen ther- 2200 r 

apy 

III Surgical None 

rV Biopsy None 

V Biopsy and roentgen ther- 1500 r X 2 

apy 

VI Surgery and roentgen ther- 1200-1200-600 r 
apy 

VII Biopsy and roentgen ther- 1800 r 

apy 

VIU Surgical 460-1200 r 

IX Biopsy and roentgen ther- 1200 r X 9 

apy 

Roentgen therapy was administered with the G E 
Maximar 220-kv machme The factors were 220 
kv , 15 ma , 0 5 to 1 0 mm Cu plus 1 0 mm A1 filter, 
HVT 0 9-1 35 Cu, 60 cm t s d Dosages varied from 
150 r every other day to three times a week, and 200 r 
every day to every other day The portals were of ad- 
equate size to cover the individual lesions or involved 
areas 


adequate treatment, and uneventful heal- 
mg usually follows We were unable to 
determine whether or not roentgen therapy 
was helpful in combmation with curettage. 

Followmg irradiation pain was reheved. 
In this senes, with a relatively short penod 
of follow-up, there was no roentgen evi- 
dence that such therapy altered the course 
of the disease, except possibly in Case VI, 
m which there was evidence of regression 
subsequent to treatment This, of course, 
may have been comcidental In Case IX, 
while the patient was receivmg a course of 
roentgen therapy, new lesions appeared 
Smce we were imable to follow these pa- 
tients over a long penod of time, it is pos- 
sible that delayed resolution with reossifi- 
cation may have taken place subsequently 
m some instances 

Cases II, V, VI, VII, and IX of this 
senes received roentgen therapy by sev- 
eral techmcs, varymg from small and m- 
frequent to large and more frequent doses 
(see Table I) The results were compara- 
tively umfoim Pam was reheved and, 
when function of an extrermty had been 
hmited, it was resumed Such rehef con- 
tmued dunng the penod of our observation 
Subsequent roentgenographic studies did 
not show a greater or earher degree of bone 
repair m the irradiated areas as compared 
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With those areas which had received no 
irradiabon In Case VII, there was an in- 
crease m the size of the granuloma, even 
though treatment had mvolved biopsy 
and roentgen irradiation 

In our expenence, roentgen therapy is 
indicated for the rehef of pam It is also 
possible that small doses of roentgen rays 
over longer periods might be helpful m ob- 
tainmg radiographically demonstrable re- 
gression of many of these lesions 

SUMMARY 

1 Nme cases of eosmophihc granu- 
loma of bone, confirmed by histopatholog- 
ical exanunation at the Army Medical 
Museum, have been reported, with dmical 
and laboratory findmgs 

2 The roentgenographic manifesta- 
tions and the differential diagnosis have 
been discussed 

3 In one patient, there was an en- 
larged penhilar lymph node of undeter- 
mined etiology whi(i underwent partial 
spontaneous regression dunng the himted 
penod of observabon 

4 The necessity for confirmabon of the 
diagnosis by biopsy has been stressed 

5 The use of roentgen therapy has been 
discussed In our expenence, irradiabon 
relieved the pam assoaated with the 
lesions 
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Congenital Atresia of the Esophagus and 

Tracheo-Esophageal Fistula' 

JOHN F HOLT, M D , CAMERON HAIGHT, M D , and FRED I HODGES, MJD 

Ann Arbor, Mich. 


T he relatively meager roentgenologic 
literature on the subject of congemtal 
esophageal atresia has dealt almost ex- 
clusively with isolated case reports The 
apparent reason why more comprehensive 
analyses of the subject have not appeared 
is that, imtil very recently, this mterestmg 
anomaly has been umversally fatal and 
generally regarded as a distmct medical 
oddity The condition is relatively un- 
common, but through various improve- 
ments m surgical techmc and postopera- 
bve care it has been brought mto the realm 
of surgically correctable abnormalities, and 
greater mterest is bemg taken m the estab- 
hshment of its diagnosis Many of the 
diagnostic and therapeutic problems which 
have arisen confront the roentgenologist 
directly, because it is largely by his methods 
that the diagnosis of esophageal atresia, 
the recogmtion of its comphcations, and 
the results of surgical management are 
graphicaUy recorded It may be stated 
justifiably that roentgen exammation is 
essenbal m the proper management of the 
condibon, espeaally durmg the postopera- 
bve period 

The purpose of this report is to review 
the previously described roentgenologic 
findmgs m esophageal atresia and tracheo- 
esophageal fistula, and to present some 
additional observations made m the group 
of 46 patients ivith various combinations of 
these anomahes seen at the Umversity 
Hospital since July 1935 

LITERATURE 

For excellent embryologic descriptions 
of the anomahes under discussion, the 
reader is referred to the articles of Smgle- 
ton and Knight (1) and of Chont and 
Starry (2) The anatomic relationships 


of the usual type of combmed esophageal 
atresia and tracheo-esophageal fistula are 
shown particularly well m postmortem 
roentgenograms which illustrate a case re- 
ported by Sussman (3) Brennemann’s 
descnption (4) of the clinical findings m 
these patients is classical Comprehen- 
sive summaries of the cases reported m the 
medical hterature have been contributed 
by Plass (5), Rosenthal (6), Strong and 
C ummi ns (7), and Ashley (8) Methods 
of surgical management are contained in 
the commimioations of Leven (9, 10), 
Lanman (11), Ladd (12), Haight and 
Towsley (13), and others (14-20) 

CLASSIFICATION OF LESIONS 

Vogt’s Widely quoted classification of 
esophageal anomahes (21) has withstood 
the test of time because it is simple and 
usable He hsts the following types 

Type I Complete absence of the esoph- 
agus 

Type II Atresia of the esophagus with 
an upper and lower esopha- 
geal segment, each endmg m 
a bhnd pouch 

Type III Atresia of the esophagus with 
tracheo-esophageal fistula 
a With fistula between upper 
segment and trachea 
b With fistula between lower 
segment and trachea 
c With fistula between both 
segments and the trachea 

To this group might be added that form 
of smgle tracheo-esophageal fistula which 
exists without esophageal atresia This 
type IS unusual and presents particular 
diagnostic difficulties 

Type HI b is the most common combma- 
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tion of anomalies encountered in the esoph- 
agus and trachea Rosenthal (6) reported 
the presence of this particular abnonnahty 
in 215 of 255 collected cases, an mci- 
dence of 84 per cent In the present senes 
of 46 patients, 42 (91 3 per cent) were m 
this category Two patients were found 
to have agenesis of the lower esophageal 
segment, one had a single fistula between 
the esophagus and trachea without esoph- 
ageal atresia, and in one instance the 
exact type of anomaly was never accurately 
determined * Because of the overwhelm- 
mg predoimnance of Type III b, most of 
the followmg remarks wiU be referable to 
that type of the anomaly 


status preoperatively hes m the fact that 
some degree of pneumoma frequently occurs 
as a result of aspuntion of attempted feed- 
ings or of secretion withm the pharynx or 
upper esophagus Because of the bhnd 
proximal esophageal pouch, these flmds 
collect m the upper esophagus and tend to 
overflow mto the lungs through the larynx, 
producmg atelectasis or pneumomc con- 
sohdation These comphcations are the 
most important immediate causes of death 
m patients with esophageal anomahes 
Pulmonary atelectasis may be either of 
the fetal type, due to mcomplete expansion 
of a portion of lung followmg birth, or of 
the acquired type, mcident to the aspira- 


CLINICAI^ FESTDINGS 

The signs and symptoms of esophageal 
atresia are qmte umform and fairly char- 
actenstic Inabihty to swallow flmds, 
attacks of chokmg, dyspnea and cyanosis 
espeaally durmg attempted feeding, and 
mtenmttent accumulation of mucus in the 
pharynx with resultant respiratory ob- 
struction constitute a clmical picture that 
should not go unrecognized Inabihty of 
the exammer to pass a catheter mto the 
infant’s stomach will pemut a presumptive 
diagnosis of at least partial esophageal ob- 
struction, but roentgenologic ex amina tion 
IS necessary for a positive diagnosis of 
complete esophageal atresia 

ROENTGENOLOGIC CONSIDERATIONS 

Roentgen exarmnation should begin with 
careful fluoroscopy of the chest m both the 
anteropostenor and lateral projections 
without the use of any contrast medium 
Followmg fluoroscopy, roentgenographic 
exposures are made These procedures 
enable the observer to evaluate the status 
of the lungs more accurately than is pos- 
sible if opaque matenal is present m the 
esophagus or has madvertently flowed mto 
the tracheobronchial tree The impor- 
tance of a careful analysis of the pulmonary 


tion of pharyngeal secretions and feedmgs 
into the bronchial tree Fetal atelectasis 
occurs most often m the nght upper lobe 
In this location, mdirect signs denoting 
loss of pulmonary volume usually are not 
seen on the roentgenogram, although ab- 
normal mediastinal shift on respiration 
may be demonstrable fluoroscopically 
Obstructive atelectasis likewise is more apt 
to mvolve the upper portions of the lungs, 
particularly on the nght side When 
atelectasis is present, postural treatment 
may be followed by spectacular roentgeno- 
graphic changes withm a matter of mmutes 
(Fig 1) 

Frequently it is not possible to distin- 
gmsh atelectasis from pneumoma m these 
infants, and one has to be content merely 
to designate that abnormal mcrease m 
density is present in one or more lobes 
In this senes of 46 patients, 45 had antero- 
postenor roentgenograms of the chest on 
admission Abnormal mcrease m density 
was observed m the lungs of 27 of the group 
The nght upper lobe was mvolved most 
often, pneumoma, atelectasis, or both, 
occumng m this region m 22 patients 

Preli minar y roentgenologic survey of 
the chest may reveal occasional associated 
development^ defects, such as congemtal 
cardiac anomahes In this group, three 


"TTT thi3 indeterminate case, roentgenograms shoaed 
In tnis inuc nroximal esoptiagus Absence 

and autopsy was not obtained 


such lesions were recogmzed by \-ray 
examination (Fig 2) 

In general, the madence of vanous 
extra-esophageal congential defects was 
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Fig 1 Preoperative bedside films showing rapid effect of postural change on atelectasis A (Case No 
520879) Abnormal density (presumably atelectasis) , n^t lower lobe Note iodized oil in blmd upper esophageal 
segment B Same patient twenty-four hours later The right lower lobe has cleared but the right upper lobe 
and enure left lung are now involved C (Case No 522664) Atelectasis of both upper lobes D Same 
patient only three hours later, with complete clearing of left lung Od in upper esophagus (C and D reproduced 
by permission of Anitals of Surgery, from Haight 18 ) 


relatively low in this senes of cases , it did 
not approach the high rate of occurrence 
(63 per cent in 149 patients) reported by 
Plass (5) in his exhaustive review of the 
hterature up to 1919 AH but one^ of the 
anomahes discovered in our patients, in- 
cluding tliose found at autopsy, were of a 
type entirely compatible with hfe Ladd 
(12), on the other hand, encoimtered a 

’ This patient had congenital heart disease with pro- 
nounced cyanosis Operation was not undertaken 


large number of senous malformations m 
other portions of the body occumng m 
conjunction with esophageal anomahes 
Diagnosis of Esophageal Atresia Without 
Use of Contrast Media Various methods 
have been described by which a diagnosis 
of atresia of the esophagus and tracheo- 
esophageal fistula can be made from film s 
alone, mthout the help of contrast media 
Sohs-Cohen and Levme (22) state that a 
lateral projection of the chest may show a 
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tion of anomalies encountered m the esoph- 
agus and trachea Rosenthal (6) reported 
the presence of this particular abnormahty 
m 215 of 255 collected cases, an ma- 
dence of S4 per cent In the present senes 
of 46 patients, 42 (91 3 per cent) were in 
this category Two patients were found 
to have agenesis of the lower esophageal 
segment, one had a smgle fistula between 
the esophagus and trachea without esoph- 
ageal atresia, and in one instance the 
exact type of anomaly was never accurately 
determined " Because of the overwhehn- 
mg predommance of Type III b, most of 
the followmg remarks will be referable to 
that type of the anomaly 


CLINICAL FINDINGS 


The signs and symptoms of esophageal 
atresia are qmte uniform and fairly char- 
acteristic Inabihty to swallow flmds, 
attacks of chokmg, dyspnea and cyanosis 
espeaaUy durmg attempted feeding, and 
mtermittent accumulation of mucus in the 
pharynx with resultant respiratory ob- 
struction constitute a chmeal picture that 
should not go unrecognized Inabihty of 
the examin er to pass a catheter mto the 
infant’s stomach will permit a presumptive 
diagnosis of at least partial esophageal ob- 
struction, but roentgenologic ex amin ation 
is necessary for a positive diagnosis of 
complete esophageal atresia 


ROENTGENOLOGIC CONSIDERATIONS 


Roentgen examination should begm with 
careful fluoroscopy of the chest m both the 
anteroposterior and lateral projections 
without the use of any contrast medium. 
Followmg fluoroscopy, roentgenographic 
exposures are made These procedures 
enable the observer to evaluate the status 
of the lungs more accurately than is pos- 
sible if opaque material is present m the 
esophagus or has inadvertently flowed mto 
the tracheobronchial tree The unpor- 
tance of a careful analysis of the pulmonary 


this mdetenninate case, roentgwograms showed 
’ In tnis mu nroximal esophagus Absence 

autopsy was not obtamed 


Status preoperatively hes m the fact that 
some degree of pneumoma frequently occurs 
as a result of aspiration of attempted feed- 
ings or of secretion withm the pharynx or 
upper esophagus Because of the blind 
proximal esophageal pouch, these fluids 
collect m the upper esophagus and tend to 
overflow mto the lungs through the larynx, 
produemg atelectasis or pneumomc con- 
sohdation These comphcations are the 
most important immediate causes of death 
m patients with esophageal anomahes 
Pulmonary atelectasis may be either of 
the fetal type, due to mcomplete e.\pansion 
of a portion of lung followmg birth, or of 
the acquired type, mcident to the aspira- 
tion of pharyngeal secretions and feedings 
mto the bronchial tree Fetal atelectasis 
occurs most often m the nght upper lobe 
In this location, mdirect signs denoting 
loss of pulmonary volume usually are not 
seen on the roentgenogram, although ab- 
normal mediastinal shift on respiration 
may be demonstrable fluoroscopically 
Obstructive atelectasis hkewise is more apt 
to mvolve the upper portions of the lungs, 
parbcularly on the nght side When 
atelectasis is present, postural treatment 
may be followed by spectacular roentgeno- 
graphic changes withm a matter of mmutes 

(Fig 1) 

Frequently it is not possible to distin- 
gmsh atelectasis from pneumoma m these 
infants, and one has to be content merely 
to designate that abnormal mcrease m 
density is present m one or more lobes 
In this senes of 46 patients, 45 had antero- 
postenor roentgenograms of the chest on 
admission Abnormal mcrease in density 
was observed m the lungs of 27 of the group 
The nght upper lobe was involved most 
often, pneumoma, atelectasis, or both, 
occurrmg m this region m 22 patients 
Preliminary roentgenologic survey of 
the chest may reveal occasional associated 
development^ defects, such as congemtal 
cardiac anomahes In this group, three 
such lesions were recognized by x-ray 
examination (Fig 2) 

In general, the mcidence of vanous 
extra-esophageal congential defects was 



Vol 47 


Congenital Atresia of the Esophagus 


461 



Fig 3 (Case No 571090) Antenor displacement and compression of trachea adjacent to dilated, 
hypertrophied upper esophageal segment, which contams iodized oil and air 
Fig 4 (Case No 667442) Dilated pro’omal esophageal segment completely outlmed by swal- 
lowed air Arrows indicate lower margm of blmd pouch 


As previously stated, insertion of a small 
soft rubber catheter (No 10-12F ) mto the 
esophagus is of value m estabhshmg the 
presence of obstruction If the catheter 
reaches the stomach, as mdicated by as- 
piration of gastnc contents, this procedure 
will qmckly rule out the presence of esoph- 
ageal atresia If gastric contents cannot 
be aspirated after the catheter has been 
introduced suffiaently far to reach the 
stomach, fluoroscopy with the catheter m 
place IS essential to determme if obstruc- 
tion has been met m the upper esophagus 
The catheter may loop back upon itself 
(Fig 5) and, without roentgenologic con- 
firmation in such mstances, an erroneous 
diagnosis of esophageal patency may be 
made 

Even under fluoroscopic control, the use 
of a catheter alone has senous shortcommgs, 
the mam one bemg that it will disclose 
neitlier the presence of partial esophageal 
obstruction nor fistula formation between 
tlie proMmal esophageal segment and the 
trachea Failure to recognize the latter 
anomaly preoperatively might prove un- 
fortunate, particularly if it occurred m 
assoaation with an identified fistula be- 



Fig 5 (Case No 513466) Characteristic loop- 
ing of soft rubber catheter m upper esophagus, de- 
noting site of atresia as well as dilatation of upper 
esophageal segment 

tween the trachea and the distal esophageal 
segment Surgical correction of the distal 
fistula would not cure the patient because 
of the persistent provimal tracheo-esopha- 
geal commumcation 

Tucker and Pendergrass (27) have re- 
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Fjg 3 (Case No 52S008) Congenital esophageal atresia with associated dextrocardia A Preoperative 
film at one week B Postoperative film showing reconstructed esophagus six months later Note shape and 
position of heart and aorta (From Haight, 18 Reproduced by permission of 4jnials of Surgery ) 


“penal-like” airway leading from the bi- 
furcation of the trachea to the stomach 
This, they mamtam, represents the lower 
esophage^ segment fiUed with air In 
addition, they feel that the absence of air 
in the proximal portion of the esophagus 
indicates retention of secretions m a bimd 
pouch and therefore is of diagnostic signifi- 
cance 

Fuhrman et al (23) contend that these 
diagnostic oitena are unrehable, pointmg 
out that normal bronchovascular markings 
may simiilate the “pencd-hke” airway, 
that the lower esophagus may be clearly 
delmeated m an infant without a tracheo- 
esophageal fistula as the result of regurgi- 
tation of gas from the stomach, and that 
the presence of air m the proximal esopha- 
gus frequently cannot be seen m the normal 
infant In a later article, however, these 
same authors (24) reported a case of their 
own m which they observed this controver- 
sial airway connecting the trachea and 


tomach 

Selander (25) reports another sign which 
nav be helpful m the diagnosis of esoph- 
igeal atresia He believes that the proxi- 
nal blmd esophageal segment, which is 


almost always dilated and hypertrophied, 
will produce a characteristic antenor dis- 
placement and narrowing of the trachea 
demonstrable m the lateral projection 
Of the signs just mentioned, antenor 
displacement of the trachea with some de- 
gree of compression of its postenor margm 
was the only one found with any degree 
of regulanty m our group of patients It 
was seen in 24 (60 per cent) of the 40 
patients for whom lateral roentgenograms 
were made (Fig 3) The occurrence of 
air m the proximal esophagus is largely 
fortuitous, and no great significance should 
be attached either to its presence or ab- 
sence unless a dilated, bhnd upper esoph- 
ageal segment is completely outlined by 
swallowed or injected air (Fig 4) Under 
such circumstances, it is conceivable that 
a fluid level might be demonstrated at the 
base of the pouch if a lateral film were made 
with the patient upright We have at- 
tempted to show such a flmd level m the 
last two patients exammed, but we have 
not succeeded No instance of a lower 
esophageal airway was recorded and none 
could be found m a careful retrospective 
review of roentgenograms 
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Fig 7 (Case No 49S016) ESect of respiratory phase on posiUon of atreUc upper esophagus 
A Lateral film showing low position of oil-filled pouch at end of inspiration B Pronounced 
elevation of esophageal pouch near end of expiration 


Following mstiHation of iodized od into 
the bhnd upper esophagus, the infant 
should be kept in the prone position as 
much as possible, as there is less chance of 
aspu-ation of the opaque substance than 
there is if the supine position is employed 
When films are exposed, they too should 
be made ivith the infant prone 

The iodized oil is removed by suction 
immediately after the roentgen examma- 
tion Inspection of the withdrawn fltud 
and check-up fluoroscopy are precautions 
to he taken to assure complete removal of 
the od 

Expenence has shown that, in addition 
to the estabhshment of the presence of 
esophageal atresia, certain other observa- 
tions are worthy of note The position 
and length of the proximal esophageal 
pouch are of considerable importance and 
should therefore be routinely recorded In 
this respect, fluoroscopy offers a more 
accurate means of determining the length 


of the proximal segment than does roent- 
genography alone Thus, if one attempts 
to determine operabihty solely from the 
position of the upper segment on a smgle 
film, his interpretation is apt to be falla- 
cious (13) Roentgenograms in one case 
m this group showed the distal end of the 
proximal esophageal pouch extendmg only 
as low as the first dorsal vertebra At 
operation, this segment was found to be 
actually longer than the average, extend- 
mg almost to the tracheal bifurcation and 
overlappmg the distal esophageal segment 
This paradox is due to the fact that the 
proximal segment, instead of bemg a fi^xed 
structure, moves freely but vanably with 
respiration, descendmg on inspiration and 
ascendmg on expiration (Fig 7) The 
amphtude of this rhythmic excursion is of 
some prognostic significance m so far as 
feasibdity of surgical anastomosis of the 
esophageal segments is concerned and, 
therefore, deseri'es careful evaluation 



462 


John F Holt, Cameron Haight, Fred J Hodges 


Novtfflber 



Fig 6 (Case No o02704) A Extensive overflow of iodized oil from upper esophagus into trachea, with 
resultant aspiration The opaque medium has entered the lower esophagealsegment and stomach vja the tracheo' 
esophageal fistula B A roentgenogram forty-eight hours later strongly suggests hpid pneumonia 


ported a case of type III b anomaly, m atresia was encountered, a few cubic centi- 
which an elaborate and highly accurate meters of am were mjected mto the proxi- 
modification of the catheter technic was mal esophageal pouch by means of a small 
employed for diagnosis Atresia of the bulb syrmge attached to the catheter 
upper esophageal segment was viewed The dilated, bimd cul-de-sac was then ob- 
directly through a 3 5-mm esophagoscope served on the fluoroscopic screen and on 
and then conflrmed by feedmg the infant subsequent roentgenograms 
a thin bismuth mixture and obtaimng The judiaous use of bland iodized oil 
appropnate roentgenograms Folloivmg under careful roentgenoscopic control is 
withdrawal of the bismuth with a catheter, the most satisfactory method of produc- 
a 3 5-mm bronchoscope was passed mto mg graphic roentgenologic proof of the 
the trachea and the tracheo-esophageal anomaly It should be emphasized, how- 
fistiila was seen Finally, a small opaque ever, that the use of oil is not without 
catheter was passed through the broncho- danger, espeaally if it is given m an un- 
scope mto the fistula Under fluoroscopic duly large amount, because of the hkeh- 
control, the catheter was seen to pass mto hood of its aspnation mto the lungs Chn- 
the lower segment of the esophagi and on icaUy, iodized oil is non-imtatmg m normal 
mto the stomach limgs, but Wemberg (26) has convincingly 

Contrast Media The use of banum demonstrated histopathologic changes at- 
sulfate m any form to demonstrate esoph- tendant upon its use, particularly in ab- 
ageal atresia is unanimously condemned normal Ixmgs 

because of the imquestioned imtatmg It has been foimd that the mmimal 
effects of tbis non-absorbable substance amount of 1 0 c c of oil is suflicient for 
should it gam entrance mto the lungs diagnostic purposes, and this small quan- 
Fuhrnmn et al (23, 24) have advocated tity is not likely to overflow into the tra- 
the use of an as a contrast medium and chea Several of the patients m this senes 
enort a case m which it was employed to were given objectionably large amounts 
^ nd advantage Under fluoroscopic guid- of iodized oil and, in at least one case (Fig 
^ I a «ift robber catheter was inserted 6), it may have contnbuted to a hpid 
mto ’the esophagus, after the point of pneumonia which proved fatal 
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Fig 9 ClmicaFy unsuspected postoperative pulmonary complications observed on bedside roentgenograms 
in two different patients A (Case No 519887) Left-sided pueiimotliora\ B (Case No 563843) 
Atelectasis of right middle lobe Both abnormalities responded promptly to proper treatment 


inly receatly but so far have not observed 
it 

Should iodized oil inadvertently enter 
the trachea, it may pass through the tra- 
cheo-esophageal fistula and lower esophagus 
and thereby gam entrance mto the stomach 
(Fig 6, A) If this fact IS not kept m mmd, 
the finding of oil m the stomach or small 
bowel may lead to the wrong assumption 
that it was swallowed, reachmg the gastro- 
mtestmal tract through a patent esophagus 
Rarely, the lower esophageal segment with 
its charactenstically tapered proximal end 
will be outlmed, but this is undesirable and 
unnecessary as far as diagnosis is concerned 
Purposeful instillation of opaque medi- 
um via an mtratracheal catheter to out- 
hne a fistulous commmucation between 
the trachea and esophagus is mentioned 
only to be condemned Even ivith use of 
the catheter to control the flow of oil, there 
would seem to be considerable hkehhood 
of the opaque material reaching the alveoh 
Furthermore, the procedure is unnecessary 
for diagnosis 

type of operation used 

With the exception of the first 3 patients, 
the type of operation which has been used 
m most of the cases in this senes has 


consisted of an extrapleural exposure of 
the anomalous structures, closure of the 
tracheo-esophageal fistula, and end-to-end 
anastomosis of the two esophagealsegments 
Tins plan has been effected m 26 of 36 pa- 
tients for whom the operation was under- 
taken A roentgenogram of the first case 
m which the plan was successfully employed 
IS reproduced m Figure 11, A, the operation 
havmg been done by one of us (C H ) on 
March 15, 1941 

Although the operations m the first 
patients of this senes were done on the 
left side, a nght-sided approach has been 
used subsequently, because the exposure is 
thus more easily and safely attamed An 
extrapleural approach is employed because 
mfants tolerate such exposure much better 
than surgical procedures which are earned 
out m the mtrapleural space Temporary- 
leakage at the site of anastomosis may 
occur postoperatively because of the deh- 
cacy of the wall of the lower esophagus and 
because of unavoidable tension upon the 
anastomosis Such leakage is better tol- 
erated if It occurs extrapleurally With 
the exception of several of the earlier 
cases m this senes, an endeavor has been 
made to obtam mtrathoraac esophageal 
contmmty in every instance m which it was 
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Fig 8 (Cases No 4373 18 and 498016) Congenital esophageal atresia m two infants Absence of gas in the 
stomach and small bowel suggested that an associated tracheo-esophageal fistula was not present, but m each m- 
stance a small fistula nas found at operaDon 


The movement seldom exceeds the haght 
of two dorsal vertebrae, although m one 
instance it extended over the vertical 
height of the first five dorsal vertebral 
bodies Unfortunately, no distal esopha- 
geal segment was present m this patient 
and anastomosis was impossible 

A ppearance oj Stomach and Small Bowel 
As mentioned m early case reports, the 
findmg of air m the gastro-mtestmal tract 
of infants with complete congemtal occlu- 
sion of the esophagus clearly denotes the 
presence of a fotulous commumcation be- 
tween the trachea or bronchus and the 
lower esophagus Usually the fistula opens 
mto the nud-hne of the trachea posteriorly 
at a distance of from 0 5 to 1 5 cm above 
the carma, although occasionally the esoph- 
agus commumcates with the carma or a 
mam bronchus 

Failure to visualize air m the stomach 
or email bowel has been stressed as a sign 
which mdicates absence of a fistula, but 
this IS not mvanably true In 2 of 5 
patients who had no roentgenologic evi- 
dence of air m the mtestinal tract, a 
narrow fistula was found at operation 

(Fig S) 


Unusually pronounced gaseous dilata- 
tion of the stomach has been reported as a 
common clmical and roentgenologic findmg 
m patients with a fistulous commumcation 
between the trachea and lower esophagus, 
but our expenence has not proved this to 
be the rule Air was present m the stomach 
and small mtestme of 40 of the 45 patients 
who had preoperative x-ray study, and 
m only 3 was imdue distention of these 
structures observed Two of these 3 
mfants had bilateral pneumoma which may 
well have been a contnbutmg factor to the 
distention Interestmgly enough, the 
patient with the greatest degree of gastnc 
dilatation was the one -with a tracheo- 
esophageal fistula and no esophageal 
atresia It should be remembered that 
the presence of large amoimts of air m the 
gastro-mtestmal tracts of newborn mfants 
is entirely physiological 
Hall (28) refers to the possibihty of 
actually observmg the stomach distendmg 
durmg inspiration m patients mth con- 
gemtal esophageal atresia and tracheo- 
esophageal fistula, but states that he could 
not detect this phenomenon in a case which 
he reported We have looked for this sign 



Fig 10 (Case No 560928) A and B Frontal and lateral projections of chest and esophagus three days 
following repair of esophageal atresia and tracheo-esophageal fistula Collection of iodized oil at site of anasto- 
mosis represents a large local leak C and D Re-e\aniuiation si\ days later, showing definite signs of external 
esophageal fistula 


case of tracheo-esophageal fistula without 
esophageal atresia in this group was not 
diagnosed by roentgenologic methods be- 
cause the patient was exammed only m 
the supme position 

Wlien either an esophagocutaneous (ex- 
ternal) or a recurrent tracheo-esophageal 
(internal) fistula develops postoperatively, 
temporary gastrostomy is indicated In 
tlie event tliat such a procedure is neces- 
sary, the position of tlie gastrostomy tube 
IS checked fluoroscopically This is done 


to avoid the possibihty of gastric perfor- 
ation, which may occur if the tube is m- 
serted too far (3 to 4 cm is optimum) 
Penodic exaimnation of the esophagus is 
employed for determmation of the degree 
of constnction which may occur at the site 
of anastomosis A temporary delay m the 
passage of iodized oil through the esoph- 
agus at the anastomosis has been observed 
in all instances The delay is on a mecham- 
cal basis, as a result of the narrow lumen 
m this region In those infants m whom 
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at all feasible, even at the expense of tem- 
porary leakage of the anastomosis It is 
our opmion that better physiologic function 
can be obtamed by this method than by 
multiple-stage procedures for construction 
of an extrathoraac esophageal tube 

POSTOPERATIVE OBSERVATIONS 

If a pneumothorax has occurred as a re- 
sult of acadental openmg of the pleura 
at operation, a bedside film should be made 
at the conclusion of the procedure Al- 
though it IS usually possible to inflate the 
limg completely at the conclusion of the 
operation, it should be ascertamed by 
roentgen examination that complete ex- 
pansion has been obtamed This is de- 
smable from the standpomt of improve- 
ment of the infant’s breathing and the 
promotion of early adherence of the pleurae 


the esophageal anastomosis and one whicli 
results m an external esophagocutaneous 
fistula (Fig 10) The presence of either 
does not necessanly condemn the operative 
correction of the anomaly to failure An 
external fistula occurred m 4 of the 9 
patients m this senes who are hvmg from 
SIX months to four and three-quarter years 
foUowmg operation The fistula closed 
spontaneously m each instance Although 
a stncture developed at the level of the 
anastomosis m each of these 4 cases, the 
stnctures have responded satisfactorily to 
dilatation, so that these pabents, as well 
as the other hvmg patients, are receivmg 
aU feedmgs through the reconstructed 
esophagus 

Persistence of bilateral pneumomtis over 
a long penod of time suggests recurrence 
of the tracheo-esophageal fistula, or the 


at the site of the openmg If residual am 
IS present m the pleural space (Fig 9, A), 
it should be removed by aspiration 

Early postoperative pneumoma or ate- 
lectasis (Fig 9, B) may escape chnical 
recogmtion, yet be clearly discerned on 
roentgenograms In rare instances, a 
pleural effusion has occurred, and this may 
be of suffiaent magmtude to embarrass 
respiration As an effusion is best seen on 
roentgenograms made m the upnght posi- 
tion, all bedside films are customarily 
made with the infant erect 

Examination of the esophagus with the 
aid of iodized oil is combmed with the bed- 
side examination of the chest on the third 
or fourth postoperative day With the 
infant m the upnght position, a small 
amoimt of oil (1 or 2 c c ) is given by mouth 
from one-half to one mmute before the 


presence of an additional and imrecog- 
mzed tracheo-esophageal fistula Dnect 
evidence of the fistula may be difficult to 
obtam unless extreme care is exerased m 
roentgen examination In this regard, the 
importance of exammmg the pabent m the 
prone posibon foUowmg mtroducbon of 
iodized od mto the esophagus is illustrated 
by the foUowmg case 

A pabent m this senes developed bilat- 
eral pneumombs postoperabvely and it 
persisted unbl bis death at the age of 
twenty-five months Recurrence of the 
tracheo-esophageal fistula was evident clmi- 
caUy for mne or ten months after esopha- 
geal anastomosis, but the fistula appeared 
to be closmg spontaneously Subse- 
quently, it could not be identified at two 
fluoroscopic ex amina tions with the pabent 
m the supme posibon Failure to visualize 


exposure of films If there is no leakage at the fistula led to the behef that it had com- 
the site of the anastomosis and if the od pletely closed, and the pabent was aUowed 
reaches the stomach satisfactorily, oral to take all feedmgs by mouth The pro- 
administrabon of fimds m smaU amoimts is gression of the pneumombs, however, sug- 
bevun. Two or three days later the exami- gested that the fistula was stdi patent, and 
n^on IS repeated under fluoroscopic con- this supposibon was finally vended by 
trol if the esophagus has remamed m- fluoroscopy With the pabent supme, the 
t feedmgs are rapidly increased m fistula could not be seen, but it was mune- 
* diately evident when an addibonal swal- 

cBmild be made between a low of iodized oil was given with the infant 
reiSms localized to the site of lymg on his abdomen Similarly, the one 



VoJ 47 


Congenital Atresia of the Esophagus 


469 


the anastomosis remamed mtact foUowmg 
operation, spontaneous enlargement of the 
lumen occurred as a result of the dilatmg 
action of the feedmgs dunng swaUowmg 
Actual constnction is particularly apt to 
occur if there has been an esophageal leak, 
followed by healing by second mtention 
Iodized oil has been used for the exami- 
nation unless it passed through the esopha- 
gus too rapidly for accurate evaluation, m 
which event Rugar provided a more satis- 
factory means of determimng the true 
width of the esophageal lumen If dilata- 
tion of an esophageal stricture is necessary, 
roentgen exammation agam plays an im- 
portant role m controlhng the vanous 
dilatmg procedures and m accurately 
evaluatmg the results 
There is considerable vanabihty m the 
postoperative appearance of the esophagus, 
not only among different individuals of the 
group but also m the same patient at dif- 
ferent times Bakwm, Galenson, and 
LeVme (29) have shown that the normal 
infant’s esophagus is subject to remarkable 
changes m size and shape, largely due to 
its inherent distensibdity and frequent 
regurgitation of food from the stomach 
When the additional features of congemtal 
malformation and surgical repair are com- 
bmed with this normal vanabihty, the 
changes are even more pronounced (Fig 
11) It should be emphasized, however, 
that in all our patients who have been 
operated upon for esophageal atresia, the 
vagus nerve has remamed mtact Re- 
estabhshment of esophageal contmmty 
has, therefore, been accompamed by rela- 
tively normal penstaltic action 
On occasion, the esophagus at the level 
of the anastomosis may be retracted toward 
the site of the thoracotomy (Fig 11) In 
our expenence, this has happened only 
when there has been leakage at the site of 
the anastomosis to the extenor with a re- 
sultant large extrapleural wound that 
healed by second intention In two pa- 
tients with an external esophageal leak and 
a small extrapleural wound, tliere was no 
retraction of the esophagus 
Altliough postoperative defects of the 


nbs are clearly visible roentgenographi- 
caUy, there is little or no over-all deformity 
of the thoracic cage The resected nbs 
regenerate promptly and appear to do so m 
such a m ann er that the normal shape of 
the thoraac wall is mamtamed Further- 
more, dorsal scohosis resultmg from the 
operative procedure has not been observed 

SUMMARY 

As the anomaly of congemtal atresia of 
the esophagus has now become amenable 
to surgical correction, the vanous methods 
of roentgen ex amin ation have assumed 
added significance m the diagnosis and 
management of this condition Expen- 
ences denved from a senes of 45 consecu- 
tive patients with this anomaly, 42 of 
whom had assoaated tracheo-esophageal 
fistula, are discussed The findmgs m an 
additional patient with congemtal tracheo- 
esophageal fistula but without esophageal 
atresia are mentioned 

Consideration is given to the roent- 
genologic measures that are valuable for 
the estabhshment of the diagnosis of the 
anomahes, and for evaluation of any com- 
phcating pulmonary lesions which may be 
present The importance of roentgen 
exammation and the methods of its use m 
postoperative management are stressed 
Surgical exploration of the anomaly was 
undertaken m 36 patients of this group, 
and intrathoraac reconstruefaon of esoph- 
ageal contmmty was accomphshed in 26 
The roentgenologic features of 9 hvmg 
patients who have survived operation for 
periods of from six months to four and 
three-quarter years are presented 

Department of Roentgenology 
University of Michigan 
Ann Arbor, Mich 


REFERENCES 

1 SINGLETOV A O , A\-D Knigiit. M D Con- 
genital Atresia of the Esophagus, n ith Trachco-Esoph- 
ageal Fistulac Transpleural Operative Approach 
Ann Surg 119 550-572, Apnl 1944 

2 CuovT, L K , AND Starr\, L J Congenital 
Atresia of the Esophagus Report of Four Cases 
Radiology 40 109-174, February 1943 

3 SussMAX, XI L Congenital Atresia of the 

Esophagus Case Report Am J Roentgenol 26 
S94-S0S, December 1931 nigcnoi 




1 1 RoentKenographic appearance of the esophagus in each of 9 patients surviving surgical repair of esoph- 
■rili atresia and tracheo-esophageal hstula A (Case No 477331) Age of patient 4 3/4 years Traction 
ageai atr& adiacent calcified tuberculous adenopathy, whch can be faintly seen B (Case No 519- 

dw^ciduin “ months C (Case No 522654) Age 32 months DUatation of esophagus distal to site of 
887) Age j„£ fo excessive regurgitation and possible localized ueakuess m esophageal tvall D 

anastomose pre^^ iap in months The visible metallic clips were used for hemostasis at operation E (Case 
(CaseNo_Ki8008) AgeSO montns 555844 , Age 14 months G (Case No 563843) 
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Congenital Partial Atresia of the Esophagus Associated with 

Congenital Diverticulum of the Esophagus 

Report of a Case^ 

R. P O'BANNON, M D 
Fort Worth, Texas 


T he purpose of this communication is 
to put on record and bnefly comment 
upon, with special reference to diagnosis, a 
condition which does not seem to have 
been previously recorded, which, in the 
absence of precedent, has been termed 
partial atresia of the esophagus assoaated 
with congemtal esophageal diverticulum 

CASE REPORT 

An lUegiUmate white male child, 12 hours old, 
bom of a 20-year-old pnmipara after an uncom- 
plicated labor, was admitted to the piediatnc service 
of the Hams Memonal Methodist Hospital in Fort 
Worth, Texas, June 25, 1941 He was transferred 
to the hospital from the foundling home to which he 
had been brought a few hours after birth at a home 
for unmamed mothers 

He was extremely cyanotic when first seen and 
had been m this state, it was learned, from the 
time of his admission to the foundlmg home Physi- 
cal exammation revealed no gross abnormalities, 
and spmal puncture on the third day of hospitaliza 
tion showed nothing of significance J-Ieconnim was 
passed per rectum on the second day 
The child improved transiently after the aspira- 
tion of a large amount of mucus from the nose and 
throat, followed bj’" the admimstration of oxygen, 
but attacks of cyanosis continued to recur at ir- 
regular intervals, and improvement after the meas- 
ures mentioned was never more than temporary 
No oral feedmgs were given on the first da) of hos- 
pitalization On the second day the oral intake 
amounted to 30 c c , and on the third day 43 c c 
The nurse reported that the child choked whenever 
he was fed and that on the fourth day, although he 
ate hungrily, he promptly vomited all the milk in- 
gested The rectal temperature dunng this penod 
ranged from normal to 103° F 
•Vn attempt at ga\age on the fifth da) was un- 
successful, the tube being stopped by an obstruction 
after it had been inserted for a distance of 8 cm. 
Roentgenologic exanunation (Fig 1) immediately 
following this attempt showed tlie lungs to be clear 
and the heart shadow normal in size and position 
^r was present in the stomach and small intestine, 
m dlxiut the amount usuall) present in tlie alimen- 


tary canal in neivbom children, and this finding was 
mterpreted as indicating communication between 
the respiratory and gastro-mtestinal tracts A 
catheter which had been passed into the esophagus 
had encountered an obstruction at the level of the 
third dorsal segment, where the tip turned upward, 
A second exammation (Fig 2), after the mjection 
of a small amount of opaque fluid through the 
catheter, showed that the esophagus apparently 
terminated at this level m a smooth, rounded, blmd 
end On the basis of these various observations, 
a diagnosis was made of complete atresia of the 
esophagus, and it was assumed that a fistulous com- 
munication between the respiratory tract and the 
lower segment of the esophagus existed below the 
level of the atresia 

Gastrostomy was immediately performed under 
ether (open-drop) anesthesia The esophagus was 
closed with a smgle silk hgature, and the anterior 
wall of the stomach was sutured to the pentoneum at 
the edge of the wound Postoperative measures in- 
cluded parenteral flmds, oxygen mhalations, and 
aspiration of mucus which contmued to appear in 
the nose and throat Attacks of cyanosis continued 
to be frequent On the third postoperative day the 
nurse reported that soon after the child had been 
fed bv way of the gastrostomy opening a small 
amount of the formula could be identified in the 
mucus aspirated from the throat Similar observa- 
tions were made on the fifth and sixteenth days 
On two occasions a banumized mixture was mtro- 
duced through the gastrostomy tube but roentgen 
e-xammation failed to reveal any of the opaque me- 
dium in the respiratory tract or m the lower portion 
of the esophagus On one of these occasions the 
nurse reported that some of the mixture was later 
present m the mucus aspirated from the throat 

The child’s condition became progressii ely worse 
after operation, and death occurred on the twenty- 
first postoperative day, the twenty-suxth day of hfe 
A purulent discharge from the abdommal wound 
occurred for five days antemortem The rectal 
temperature, which had frequently been 105° F , was 
normal for four days before death Abdominal dis- 
tention was never marked 

The significant findings at necropsy were reported 
as follows b) Dr JohnJ .Andujar 

Necropsy The child was emaciated, the chest 
wall bemg so thin that the mdnidual nbs were 
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re opened when the esophageal canal was again 
empty These postmortem expenments explained 
the observations made during life 

(1) No food could pass into the stomach, and 
none of the injected banum was observed m the 
stomach, on roentgenologic examination, because 
the weight of the diverticulum promptly closed the 
commumcation between the upper and lower por- 
tions of the esophagus as soon as the sac had be- 
come weighted down ivith ingested or injected mate- 
nal 

(2) Gastric contents introduced through the 
gastrostomy opening could make their way m small 
amounts through the atretic esophagus and appear 
m the mucus aspirated from the throat because, 
when the esophagus and diverticulum were empty, 
the sht-hke communication between the upper and 
lower portions of the esophagus gaped open Had 
the significance of the nurse's observations been 
realized dunng life, it should have been possible to 
reason out the conditions present 


COMMENT 

Credit for the first description of con- 
genital atresia of the esophagus has been 
vanously assigned According to Smgleton 
and Knight (13) , who attribute their data to 
Mackenzie m 1880, the anomaly was first 
observed by Gibson m 1696 and was re- 
ported by him m a textbook of anatomy 
published in 1703 Accordmg to Ladd 
(9), who attnbutes his data to a pubhca- 
bon by Mackenzie m 1884, the earhest 
observation was made by Durston in 1670 
and the first case report was published by 
Martm m 1821 The confusion is typical 
of the ascnption of credit in many other 
conditions, and the present wnter, smce he 
does not have access to the onginal hter- 
ature, merely cites the citations 
Congenital atresia of the esophagus is 
not a common developmental anomaly 
Accordmg to Mackenzie (9) 42 cases had 
been reported by 1880 In 1931 Rosenthal 
(11) collected 255 cases and added 8 of his 
oivn In 1940 Ashley (1) collected 314 ex- 
amples to which Ladd in 1944 added 72 
oases observed at the Children’s Hospital 
m Boston and made the statement that the 
number of recorded cases must be approxi- 
mately 400 Although no attempt has 
made by the present writer to collect 
e recently reported cases, a casual review 
0 titles suggests that the number now on 



Fig 3 Dmgraumiatic lateral presentation of con- 
genital partial atresia of the esophagus with esophageal 
diverticulum A Diverticulum B Sht-like com- 
munication between diverticulum and esophagus C 
Area of partial atresia. 

record considerably exceeds Ladd’s esti- 
mate 

The madence of congemtal atresia of 
the esophagus vanes widely It has been 
estimated at 1 50,000 cases but is natur- 
ally very much higher m children’s hos- 
pitals, where the matenal tends to be 
highly selecbve On the other hand, Fuhr- 
man and his assoaates (4) did not see a 
smgle mstance m 12,285 dehvenes on the 
matermty service of the Metropohtan 
Hospital m New York, where the propor- 
tion of autopsies on newborn infants is so 
high that it was considered unhkely that 
any cases had been overlooked The 
present vmter has observed 4 cases, m- 
cludmg the one reported m this commimi- 
cation, over a penod of twenty-three 
years It seems scarcely necessary to 
emphasize that the relatively large senes 
of cases recorded recently, as compared 
mth the mdividual cases or small groups 
of cases formerly reported, merely mdicate 
an mcreasmg awareness of the condition 
and not a true mcrease in madence 

Congemtal narrowmg of the esophagus, 
as distmgmshed from complete esophageal 
atresia, is apparently extremely rare 
Beatty (2), after a systematic search of the 
hterature, could find only 57 cases, mclud- 
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clearly outbned through it Examination of 
cardJvascular system revealed a 1, 


canal by a sht-hke, sharply angulated, oval p^- 
foration 0 2 cm in diameter, m the postenor esop 
ageal wall On the basis of these findings* 
anatomic diagnosis was made of congenital partia, 
atresia of the esophagus, associated with congenita 
esophageal diverticulum 

Section through the esophagus at the level of ttie 
diverticulum showed a somewhat thinned-out col- 
lagenous stroma, with some round cell infiltration 
The hning of the diverticulum was histologicallv 


tory tract couia oe louao — ; ^ ^he lagenous stroma, with some rouna ceii immnioo . 

esophagus, from the ^^1 ^ diverticulum wi^ histologicallv 

third dorsal segment, "°™^.^f“^cture of the the same as the hmng of the stoma of the esophagus 

form slight dilatation ^t ^ P° hagus ended which was almost completely atretic at this level 

uoper and middle thirds (Fig 3) the ^P ^ esophagus was sectioned, a demonstm- 

bhnd pouch The 1^ p'^bmg from the tion was conducted, which readtl> explained the 
LdilV identified by retrogr^e probmg repeated reports of the presence in the as 

a^tne side, was normal to the lei do ^ ^ of food and banum mtroduced into 

d^tSd segment At this pomt ^e P^ P^^ stomach by way of the gastrostomy tube, no 
^ ^ed a funnel shape and plausible explanation for tius observation had pre 

,lprable difficulty it was viously been advanced The esophagus was filled 

After ron^ pJ ^ ery tbm probe to d ^ portion of which passed into the div er 

sible, by tb p , continued to the levd iiculum It was then observed that the weight of 

strate that 1 5 cm above the bi diverticulum completely closed the slit 

second th^ commumcaUon between the upper and lower 

Spta^s^natii t£^ of the segments of the esophagus, but that it immediately 

trart coromumcated wi 
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(agenesis) is extremely rare, and type 3 b 
or 3c occurs m probably 80 per cent of all 
cases It wdl be noted that the case re- 
ported m this communication does not fall 
into any of these classifications 
Beatty (2) classified congemtal partial 
atresia of the esophagus into two groups 
In the first, a thin diaphragm, of mucous 
membrane stretches across the intenor of 
the tube and ts perforated by an opemng 
varying m size and usually situated eccen- 
tncaUy In the second type, as m the case 
reported in this commumcation (without 
regard to the presence of the diverticulum), 
the esophagus is narrowed longitudinally 
for a variable distance and to a variable 
degree All the coats of the esophagus, 
accordmg to Beatty, are normal m struc- 
ture, thickness, and histologic aspect, and 
the anomaly is merely m the sue of the 
canal In the case reported herewith, the 
histologic findings varied somewhat from 
the usual histology of the esophagus 
Until very recently, congemtal anomahes 
of the esophagus were of httle more than 
abstract interest, and Breimemann’s (3) 
opmion, expressed m 1918, was the pre- 
vailing one These children, he wrote, 
either have bronchopneumoma when they 
are first seen or it will develop if the 
anomaly is not corrected Operation to 
close the esophagus is not feasible, and m 
the absence of closure, life, even if it were 
possible, would be mtolerable The child, 
for pediatnc reasons, could not hve even 
if operation were done, no matter how he 
were treated Therefore, after counal with 
the parents, he should be perimtted to die 
as peacefidly and as painlessly as possible, 
and the physician who amves at that de- 
wsion has no reason to lose any sleep over 

The excellent reviews of the hterature 
^ Singleton and Knight (13) and by 
Humphreys (7) mdicate that up to the 
ast few years that pessimistic point of 
View was fully justified Recent reports 
of relatively large senes of cases (5, 7, 9), 
^'vcicr, have completely reversed it 

uniphreys' review of 59 operations shows 
sumvals, some for penods of four 


years, in addition to 5 survivals reported 
by Leven m an unstated number of oper- 
ations Sixteen of the survivals occurred 
m cases treated by mediastmal ligation, 
creation of a cervical stoma, and gastros- 
tomy, in which group Leven’s 5 survivals 
are included, 8 occurred in 25 cases 
treated by direct anastomosis Haight 
(5) later reported an additional survival 
after operation by this technic Direct 
anastomosis, when it is feasible, is the more 
desirable procedure, the other, as Humph- 
reys notes, offermg a considerable problem 
in reconstructive surgery 

These promising results, of course, can- 
not be achieved, and surgery cannot be 
undertaken, m these unfortunate children 
unless the condition is recogmzed More- 
over, It must be recogmzed promptly, for 
respuatory comphcations, particularly as- 
piration pneumonia, develop promptly 
and are enhanced by the aspiration of 
gastric contents which pass upward 
through the esophagus mto the lung 
through the fistula into the trachea The 
latter difficulty, because of the atresia 
present, was not a problem m the writer's 
personal case, in which pulmonary comph- 
cations were also prevented by the fre- 
quent use of suction to remove mucous 
secretions The surgical prognosis, gen- 
erally speakmg. depends upon whether or 
not pneumoma develops before operation 
is undertaken Feeding, as Humphreys 
(7) emphasizes, is no longer of the impor- 
tance It once was, since a child who is born 
fairly well nourished can be kept ahve for 
a long penod of time by mtelligent paren- 
teral alimentation 

The diagnosis of congemtal atresia of 
the esophagus should be suspected on chm- 
cal grounds durmg the first few hours of 
life if the child suffers recurrent attacks of 
coughmg, choking, or cyanosis, and if 
quantities of mucus are present in the upper 
air passages and promptly re-accumulate 
after aspiration These attacks are ex- 
aggerated when fluids begin to be taken by 
mouth Clmical diagnosis must be supple- 
mented by roentgenologic methods, to 
determine the type of anomaly present 
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mg 2 personally observed examples, re- 
ported up to 1928 In his communication 
he noted that only 2 instances were ob- 
served at the London Hospital m 13,201 
necropsies performed between 1907 and 
1921 He also noted that Hirschsprung, 
who selected congenital narrowmg of the 
esophagus for the subject of his thesis for 
his mescal doctorate in 1861, m spite of 
his mterest in the subject did not have a 
single case under his care until thirty-four 
years later WTtiether aU of the cases col- 
lected by Beatty were instances of con- 
genital narroivmg of the esophagus is 
perhaps open to doubt, since his senes 
mcluded not only infants but also children 
and adults, one of whom was eighty-four 
years of age 

To the very unusual instance of con- 
gemtal partial atresia of the esophagus re- 
ported m this commumcation must be 


Both (10) reported a case of patent ductus 
artenosus associated with congemtal atre- 
sia of the esophagus In 49 of Ladd’s (9) 
72 cases the esophageal anoraahes were 
associated with one or more other abuor- 
mahties, which mvolved the heart and 
aorta m 10 cases and which m many m- 
stances were mcompatible with life In 
Humphreys' (7) senes of 27 cases only 
10 assoaated anomahes were present, and 
m only one case were they of sufficient 
seventy to influence the outcome, but this 
IS not the usual evpenence 

In this connection certain pnvately pub- 
lished data collected by D P Murphy (12) 
are of mterest His study of 890 congemtal 
malfomiations led him to the followmg con- 
clusions Malformation of some sort 
occurs m 1 of every 213 mdividuals bom 
ahve The madence is twice as high m 
white as m Negro children Almost a 


added the even more unusual presence, m 
assoaation, of a congemtal esophageal di- 
verticulum So far as can be determined 
by a search of the titles in the recent hter- 
ature, as well as by the mvestigation of 
numerous individual articles, this is only 
the second mstance of the latter congemtal 
anomaly to be reported It occurred, 
furthermore, m a newborn child, whereas 
the only other mstance on record, reported 
by Jackson and Shallow (S) m 1926, 
occurred m an eight-year-old child, though 
there seems to be no doubt that it also was 
congemtal The case of esophageal “di- 
verticulum” reported by Holderman (6) m 


1927, m assoaation with congemtal atresia 
of the esophagus and tracheo-esophageal 
fistula, seems from the description and il- 
lustrations to be an instance of faulty 


nomenclature, the so-called diverticulum 
apparently being merely the bhnd upper 
end of the atretic esophagus 

The miiltiphaty of abnormahties repre- 
sented m the reported case, namely, 
oarbal atresia of the esophagus, divertic- 
ulum of the esophagus, and patent ductus 
artenosus, is not at all 

man’s (6) case, for instance, the ^ 

addition to the esophageal anomahes, had 
tfnron ead. s.de aad a double uterua 


quarter of malformed children present 
more than one anomaly The frequency of 
bnth of a subsequent malformed child is 
25 per cent greater m families already 
possessing a malformed child The older 
the mother, the greater is the possibility of 
a malformed offsprmg Approxunatel)’’ 
25 per cent of all malformed children are 
stiUbom, and about 90 per cent, mcluding 
those bom dead, do not hve beyond the 
first year Ignorance of the family histor}" 
m the case reported herewith prevents 
comment upon these conclusions m relation 
to it 

Of the several classifications of congen- 
ital anomalies of the esophagus, Vogt's 
(15) is the simplest and most useful It 
can be summarized as follows 

1 The esophagus is completely absent 

2 The upper portion of the esophagu‘= 
ends in a blind pouch in the region of the 
first or second dorsal vertebra The lower 
segment originates m a bimd pouch at the 
level of the fourth or fifth dorsal vertebra 

3 The esophagus is atretic, as m type 
2, and communicates ivith the trachea 
(a) by way of the upper segment, or (b) 
by way of the lower segment, or (c) bv 
way of both segments 

Complete absence of the esophagus 
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The upper segment of an atretic esoph- led to a theoretic reconstruction of the 
agus can easily be demonstrated by the conditions present Gastrostomy, which 
passage of a catheter down to the point of was done as a palhative procedure,’ did no 
the obstruction, followed by the mjection harm under the circumstances, but a more 
mto the tube of a few cubic centimeters of extensive operation nught readily have led 
air The lower segment of an atretic to a faulty correction of the anomahes 
esophagus is much less easily demon- The child could probably not have hved, 
strated In occasional cases it may be out- regardless of what was done, because of the 
Imed by air regurgitated from the stomach extent of the atresia, though the correc- 
m the course of the exammation, but the tion of the esophageal diverticulum was 
comadence obviously is purely accidental perfectly feasible 

and cannot be rehed upon Tucker and In retrospect, it seems that esophago- 
Pendergrass (14) described a method by scopic examination might have contnbuted 
which an opaque medium is mtroduced to the diagnosis m this case, by demon- 
mto a ureteral catheter which has been stratmg the sht-hke openmg, which would 
passed down a bronchoscope through the have suggested the presence of the atrehc 
fistula m the trachea into the lower esoph- area The routme use of this method m all 
ageal segment Even with this pre- presumptive atresias of the esophagus 
caution, however, the use of a contrast would do no harm and might be of con- 
medium seldom furmshes enough addi- siderable diagnostic value 
tional information to compensate for the 

risk its use involves If it is used, bland strMMARV 


iodized oil IS preferable to a banum mix- There is put on record the case of an 
ture, and whatever matenal is used should mfant seen twelve hours after buth with a 
be promptly removed, to prevent its en- tram of symptoms and signs suggestive of 
trance mto the lower respiratory tract congemtal atresia of the esophagus wth 

It IS generally accepted that the demon- tracheo-esophageal fistula and managed on 
stration of a blind upper esophageal pouch that assumption Autopsy revealed the 
by means of air or of an opaque medium is presence of two congemtd anomahes of 
aiagnostic of esophageal atresia, ivith or the esophagus which do not seem to have 
without commumcation with the trachea, been reported previously m combination 
w hile the presence of air m the gastro- and which do not fit mto any of the classifi- 
intestmal tract is diagnostic of a com- cations which have been suggested In 
mumcation between the lower segment of the absence of precedent, the condition 
an atretic esophagus and the trachea, or of has been termed congemtal partial atresia 
both esophageal segments and the trachea of the esophagus associated with congemtal 
The case reported herewith suggests that diverticulum of the esophagus The htera- 
this conclusion should not be accepted ture mdicates that partial atresia of the 
without reservations The apparent dem- esophagus is very rare, and, so far as can 
onstration of a blmd termination of the be detennmed, this is only the second m- 
upper esophagus, plus the presence of air stance of congemtal diverticulum of the 
in the gastro-mtestmal tract, fulfilled the esophagus to be recorded No record of a 
diagnostic cntena for atresia of the esoph- similar case could be found 
agus with a tracheo-esophageal fistula. Diagnostic considerations are discussed, 
but the conclusion, as necropsy proved, and their importance is emphasized in 
was m error The nurse’s observation, as view of the great improvement recently 
<,lreadv pointed out, of gastnc contents achieved m the surgery of congemtal esoph- 
^ ^ ated from the upper air ageal anomahes 

clue to the diagnosis. gsoFiithAve 
ppreaated, might have Fort Worth 4, Texas 


in the mucus aspu 
passages was the 
and, if properly a 
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if any effect is to be produced by the x-ray 

(c) A latent period of several hours is 
present before the x-rays are effective 

(d) The penod of effectiveness of the 
vray is apparently limited, and this period 
of limitation may depend on factors not 
yet understood In the dosage commonly 
used m infections, it is between the second 
and the seventh to tenth day 

1(e) This antitoxic effect is apparently 
non-specific m character 
Other experimental data tendmg to 
support the work of the foregomg observ- 
ers, but usually mterpreted to the con- 
trary, follow 

Irradtatton of Toxins in vitro The anti- 
toxic effect of the x-ray m patients in the 
advanced stages of gas infection was so 
stnkmg that it led us to attempt to neu- 
tralize toxms in vitro With no variation in 
our techmcal procedures, however, were we 
able to influence the strength of the toxm 
in vitro Smce it appears that the antitoxic 
factor IS produced by the tissues of the 
irradiated animal, and as such tissues are 
absent m this type of experiment, this re- 
sult was to be expected 
Irradiation of Bacteria in vitro It was 
agreed by the early research workers that 
the pathogemc tendenaes of bactena when 
irradiated in vitro were not affected by ra- 
diation m amounts which were much beyond 
the dose range employed therapeutically 
for infections Smce no tissues are irradi- 
ated m these experiments, no antitoxic 
factor is produced, and, therefore, no effect 
of irradiation on bactena can be expected 
Expenments such as the two discussed 
above have been interpreted by Weed et al 
(9) and Erb and Hodes (10) as evidence 
that x-rays are of no value m treatmg gas 
gangrene, whereas actually they add to the 
already comnncmg evidence that hvmg 
tissue must be present if antitoxm is to be 
hberated At any rate, it should be ob- 
^^ous that tlie conditions under which these 
expenments are earned out are so far re- 
moved from those present m the treat- 
ment of infected tissues in man that no 
certain interpretation as to the value of 
^-ra\ s m that respect seems warranted 


Irradiation of Small Animals Which Live 
Only a Few Hours after Inoculation The 
failures m this type of experiment (Cald- 
well and Cox, 11, Singer, 12, Kelly et al , 
13-16) also support the conclusion that 
tune is a factor m the production of the 
antitoxic effect Unless the small anunal, 
which is very susceptible to the toxms, is 
irradiated some time pnor to moculation, 
as shown by Bisgard et al (8), it will die m 
a few hours Such results lend support to 
the research work which shows that 
twenty-four to forty-eight hours must 
elapse before the antitoxic factor becomes 
effective 

Irradiation of Larger Animals Memtt, 
Den, and Wilcox (16), usmg sheep at the 
suggestion of Dr Sarah Stuart of the 
National Institute of Health, Washmgton, 
D C , moculated the animals with a stram 
of Cl welchii, designated as S R 12, the 
same orgamsm used by Weed (9), and 
proved everythmg m these experimental 
animals that had been claimed for the use 
of x-rays m treatmg gas gangrene m man, 
namely, that they localized the infection, 
thereby conserved tissue, lessened the 
toxemia, and lowered the mortahty Al- 
though toxms, as well as orgamsms, were 
mtroduced at the tune of the moculation, 
these larger animals are apparently able to 
withstand the shock assoaated with this 
procedure for a suffiaent length of tune to 
permit their cells to respond to the x-rays 
and produce their own hfe-savmg antitoxm 
Such has never been the case with small 
animals irradiated after moculation , these 
die in a few hours, before the x-rays have 
tune to take effect 

From the foregomg expenmental data, it 
is obvious that certam factors must be 
present m order to secure the beneficial ef- 
fects of uradiation m the prevention of 
wound infection or the treatment of acute 
toxic infections such as gas gangrene the 
tissue factor, the dose factor, and the time 
factor 

(a) The Tissue Factor Since the bene- 
ficial effect of x-rays is dependent on the 
hberation of an antitoxic substance formed 
m the tissues, ih\Tng cells must be irradi- 
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I MJIEDIATELY after the discovery of This study was imdertaken because the 
by Roentgen, the study of theur authors had observed an inmmmty agamst 
effects on various infections was started pentomtis m patients who had recaved 
and this has cont nued to the present day irradiation prior to surgery for cancer of the 
At this tune, a bnef review of the available rectosigmoid They thought this effect of 
experimental and clinical data will enable the rays was non-specific, smce many 
one to appreciate how closely these obser- organisms were mvolved, but no infection 
vations parallel and support one another m of any kmd occurred They offered no ex- 
their most important aspects When this planation for the results they obtained 
is done, a better understanding of the en- Rigos (7), however, treating expemnental 
tire problem is certam, and much of the pentomtis m gumea-pigs, noted differences 
confusion, real or assumed, of the last few m cell changes at various periods after ir- 
years is ehmmated radiation Further studies along this Ime 


EXPERIMENTAL STUDIES 

As early as 1904, Hemeke (1) had shown 


may produce an explanation for the obser- 
vations of Altemeier and Jones, who had 
found evidence of immumty some weeks 


that many cells react to roentgen rays and after irradiation 

that there is an elective action of the yays Bisgard, Hunt ei al (8), m 1942, reported 
upon the lymphoid tissues This was work which showed beyond any question 
corroborated by Warthm (2) m 1908 that x-rays exerted an antitoxic effect on 
Later Desjardins (3) and Pordes (4) also toxins of bactenal ongin , that through this 
made mvestigations m this field and e\- antitoxic effect some degree of ummuuty 
pressed the behef that the stnkmg effect could be estabbshed for a time, that the 
of radiation in inflammation is due to the antitoxic effect was non-specific m charac- 
early destruction of the leukocytes, which ter and that a latent penod of a few hours 
set free protective ferments, antibodies, was present before the x-rays were effective 
and other substances at the site of mflam- Thus throughout a penod of practically 
mation more qmckly than occurs normally forty years, there has been a worth-while 
m the natural course of inflammation consistency m the findmgs of many re- 

Heidenham and Fned (5j brought out search workers m this field to support the 
by serological experiments that these cellu- contention of many ohm n arm that x-rays 
lar changes are associated with an mcrease are of value m the prevention and treat- 
m antibodies m acute infections and proved ment of infections 

that the exposure of patients to roentgen Among the significant facts brought out 
rays is followed by a direct mcrease m the by these research workers are the foUoivmg 
bacteriolytic power of the blood lasting (a) After irradiation with x-rays, the 
from two to six days Thus, many years lymphocytes and probably other cells give 
ago there was experimental evidence that off a protective or antitoxic substance ef- 
X rays acted on hvmg cells and caused an fective agamst toxins of bactenal ongin 
increase m antibody formation (b) Smce the lymphocytes and prob- 

Tn 1940 Altemeier and Jones (6) re- ably other cells give off this antitoxic sub- 
i+cA th^ observations on the preven- stance followmg irradiation, it is obvious 

S’ of pentomtis m rabbits by x-rays that the presence of hvmg tissue is essential 
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if any effect is to be produced by the x-ray 

(c) A latent penod of several hours is 
present before the x-rays are effective 

(d) The penod of effectiveness of the 
x-ray is apparently limited, and this penod 
of limitation may depend on factors not 
yet understood In the dosage commonly 
used m infections, it is between the second 
and the seventh to tenth day 

((e) This antitoxic effect is apparently 
non-specific m character 
Other experimental data tendmg to 
support the work of the foregoing observ- 
ers, but usually mterpreted to the con- 
trary, follow 

Irradiation of Toxins m intro The anti- 
toxic effect of the x-ray m patients m the 
advanced stages of gas mfection was so 
stnbng that it led us to attempt to neu- 
tralize toxins m vitro With no vanation in 
our techmcal procedures, however, were we 
able to influence the strength of the toxm 
in vitro Smce it appears that the antitoxic 
factor IS produced by the tissues of the 
irradiated animal, and as such tissues are 
absent m this type of experiment, this re- 
sult was to be expected 
Irradiation of Bacteria in vitro It was 
agreed by the early research workers that 
the pathogemc tendencies of bactena when 
inadiated m vitro were not affected by ra- 
diation in amounts which were much beyond 
the dose range employed therapeutically 
for infections Smce no tissues are irradi- 
ated m these experiments, no antitoxic 
factor IS produced, and, therefore, no effect 
of irradiation on bactena can be expected 
Expenments such as the two discussed 
boon interpreted by Weed et al 

111 Hodes (10) as evidence 

at x-rays are of no value m treating gas 
gangrene, whereas actually they add to the 
ready comnncmg evidence that hvmg 
ti^ue must be present if antitoxm is to be 
At any rate, it should be ob- 
that the conditions under which these 
xpcnraents are earned out are so far re- 
present in the treat- 
cit? infected tissues m man that no 
’^forpretation as to the value of 
>'1 111 that respect seems warranted 


Irradiation of Small Animals Which Live 
Only a Few Hours after Inoculation The 
failures m this type of expenment (Cald- 
well and Cox, 11, Singer, 12, Kelly et al , 
13-15) also support the conclusion that 
time IS a factor m the production of the 
antitoxic effect Unless the small animal, 
which IS very susceptible to the toxins, is 
irradiated some time pnor to inoculation, 
as shown by Bisgard et al (S), it wdl die m 
a few hours Such results lend support to 
the research work which shows that 
twenty-four to forty-eight hours must 
elapse before the antatoxic factor becomes 
effective 

Irradiation of Larger Animals Memtt, 
Den, and Wdeox (16), using sheep at the 
suggestion of Dr Sarah Stuart of the 
National Institute of Health, Washmgton, 
D C , inoculated the animals with a stram 
of Cl welchii, designated as S R 12, the 
same organism used by Weed (9), and 
proved everythmg in these experimental 
animals that had been claimed for the use 
of x-rays m treatmg gas gangrene m man, 
namely, that they localized the mfection, 
thereby conserved tissue, lessened the 
toxemia, and lowered the mortahty Al- 
though toxins, as well as orgamsms, were 
mtroduced at the time of the moculation, 
these larger animals are apparently able to 
withstand the shock associated with this 
procedure for a suffiaent length of time to 
pemut then cells to respond to the x-rays 
and produce their own hfe-savmg antitoxin 
Such has never been the case ivith small 
animals irradiated after moculation, these 
die m a few hours, before the x-rays have 
tune to take effect 

From the foregomg experimental data, it 
is obvious that certam factors must be 
present m order to secure the benefiaal ef- 
fects of irradiation m the prevention of 
wound infection or the treatment of acute 
toxic infections such as gas gangrene the 
tissue factor, the dose factor, and the time 
factor 

(o) The Tissue Factor Since the bene- 
fiaal effect of x-rays is dependent on the 
hberation of an antitoxic substance formed 
in the tissues, fhving cells must be irradi- 
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ated Therefore, a fairly large area of 
tissue should be treated 

Kaplan (17) emphasized the necessity 
for irradiation of tissue in his recent ex- 
cellent review by stabng “The associ- 
ated hvmg tissue activity is essential for 
the production of the curative effect of ir- 
radiation, and for this reason the theones 
based only on laboratory test-tube inves- 
tigation are not entirely apphcable to hu- 
man conditions ’’ 

(b) The Dose Factor Smce the bene- 
fiaal effect of x-rays on the tissues is not 
apparent until a certam amount of irra- 
diation has been given, and this effect is 
not mcreased beyond a certam pomt, re- 
gardless of how great the amount admims- 
tered, it is evident that a proper dose of 
x-rays is essential This dose vanes under 
different circumstances 

(c) The T wte Factor Smce several hours 
must elapse before the irradiated cells hb- 
erate the antitoxic substance, a required 
penod of time must be allowed to elapse 
before any beneficial effect of the x-rays is 
to be expected, they are apparently not 
effective beyond the seventh day 

When any of these essential factors is ab- 
sent, no beneficial effect of the x-rays ap- 
pears, as shown by the experiments just 
discussed, demonstrating the failure to 
neutralize toxins m vitro, the failure to m- 
fluence the pathogemc effect of bactena 
in vitro, and the failure to cure those re- 
search nriimflls which die m a few hours 


CLINICAL STUDIES 

In any clmical application of x-rays for 
the prevention or treatment of acute in- 
fections, it IS obvious that two of the essen- 
tial factors (hvmg tissues and x-rays) are 
always present, at least m some degree, 
while the third, the time factor, may or 
may not be present, smce the pabent may 
die shortly after the x-ray treatments are 
started 

(c) The Tissue Factor Whether or not 
some of the failures m the clmical appbca- 
tion of the rays may be attnbuted to an 
error m the amount of tissue irradiated is 
not easily determmed, but it has been the 
observation of many radiologists that when 
a fairly large area, mcludmg some normal 
tissue about the region infected, was ura- 
diated, the best result was secured 

That the tissues of man produce an an- 
titoxic substance similar to that produced 
m Bisgard’s experiments on rabbits is evi- 
dent climcally and statistically from the ob- 
servations made on the treatment of gas 
gangrene This disease is selected for 
companson because it belongs m that group 
of toxic mfecfaons for which claims have 
been made for the value of x-rays m pre- 
vention and treatment and because more 
complete data are available m the htera- 
ture on this than on any other mfecbon 

Climcally, the anbtoxic effect (15, 18, 19, 
20) of the x-rays m a well established gas 
mfecbon is so impressive that it cannot be 


after moculabon or are moculated or be- 
come toxic after the period of effecbveness 
has passed 

On the other hand, when the three essen- 
bal factors are present, the followmg im- 
portant conclusions are fully supported by 
the exjierimental evidence 

(a) An anbtoxic factor against toxms of 
bactenal ongm is developed by irradia- 


bon of hvmg tissue 

(b) This anbtoxic factor is non-specific 
m character and, therefore, is of value m 
nroDhylaxis and treatment of many mfec- 
bordunng the penod of its effecbveness, 
which IS from the second to about the sev 


enth day 


nussed by anyone Stabsbcally, there is 
a consistently lowered mortahty rate m the 
vanous clmical types of gas infecbons 
which received no commeraal anbtoxm as 
compared with the cases treated with the 
addition of commercial serum The very 
lowest mortality recorded, 4 34 per cent, 
was m a group of 46 cases receivmg three or 
more x-ray treatments and no commeraal 
serum (15) Thus, it is evident climcally 
and stabsbcally that, whether or not an 
anbtoxic substance is produced m human 
bssues as a result of x-rays, the effect with 
x-rays is essenbally the same or better, 
whi^ IS the important fact for any chmcian 
As a rule, no commeraal serum is necessary 
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if x-rays are used In fact, if x-rays are 
used m the suspected or early stages of the 
disease, there is an advantage in omittuig 
commercial serum and dependmg upon the 
patient’s abihty to develop his own anti- 
toxm 

There is, however, an exception to this 
general rule We refer to the patient in 
whom gas mfecbon follows a hypodermic 
mjection (20) In such cases death often 
ensues so promptly (because toxm is qmte 
likely mtroduced at the time of mjection) 
that, if commeraal serum is immediately 
available, it should obviously be used m 
the hope that it may match the mvadmg 
bactena and therefore have some effect 
in the early hours of the disease before the 
x-rays become effective We have felt for 
some time that the multiplicity of organ- 
isms mvolved m so-called gas gangrene is 
the mam difficulty which prevents the 
preparation of a serum producmg consis- 
tent results Serum, if available, might al so 
he used for the patient with advanced dis- 
ease who has had no x-ray therapy and 
who looks as though he rmght die m a few 
hours, before x-rays have a chance to pro- 
duce any antitoxic effect m the tissues 
Only a moderate dose of commercial serum 
should be used m any instance 
One would expect an autogenous serum 
to be free of any toxic reactions such as 
often follow the use of commeraal serum, 
and this appears to be the case, as no serum 
sickness was observed m patients who re- 
ceived \-ray treatment alone, while it is a 
common occurrence m those who are given 
commeraal serum At any rate, it is um- 
versally acknowledged that the ideal means 
of prevention or treatment of a lethal in- 
fection, such as diphtheria or tetanus, is the 
use of an effective serum, therefore, what 
could be more desirable than to use x-rays 
to produce from the patient’s tissues a non- 
speafic antitoxic factor effective against 
un acute toxic infection, regardless of 
whether it is called an autogenous serum, 
an antitoxin, or by any other name’ If 
suspected and early cases received x-ray 
therapy, the occasion for usmg any com- 
mercial serum would be rare indeed Fur- 


ther investigation may show that it is 
never needed under any circumstances, 
even for those we have suggested as possi- 
bihties 

{b) The Dosage Factor Experimentally 
and chmcally, it seems that a filtered (fil- 
ter for safety) dose of x-rays, totaUing 
about 100 r, is adequate, and the number 
of doses will depend on the chmcal course 
of the case They are usually given at 
twelve- to twenty-four-hour mtervals 
through a penod of one to five days Smce 
many variations m the amount of tissue 
irradiated and m the dosage given are 
evident m chmcal reports on the success- 
ful treatment of numerous types of infec- 
tion, it IS obvious that the exact techmcal 
requirements to assure the best effect from 
the use of the first two essential factors are 
not so sharply defined as m the case with 
the third, the tune factor 

(c) The Time Factor The importance of 
the time factor and its lack of latitude if 
success IS to be obtamed is clearly demon- 
strated in the chmcal reports available for 
analysis m gas gangrene The techmc we 
recommended called for a treatment every 
twelve hours Our stabstics (18) show that 
among those who lived only long enough to 
receive one treatment (twelve hours) the 
mortahty rate (48 27 per cent) is essen- 
tially the same as in the A E F , m World 
War I (48 52 per cent) Those who hved 
long enough to receive two x-ray treat- 
ments (over twenty-four hours) showed a 
mortahty of 28 94 per cent , and among 288 
who hved long enough to receive three or 
more treatments (over thirty-six hours), 
the mortahty dropped to 5 9 per cent 

It is evident, from the foregomg figures, 
that little or no effect was secured m the 
early hours after irradiation was begun, but 
after twenty-four hours the effect was 
good, while after thirty-six to forty-eight 
hours it was tremendous This is what 
would be expected from the experiments 
showmg that time is a factor m the develop- 
ment of the antitoxic effect This chmcal 
obseix'ation led us to demand early treat- 
ment, even before the disease becomes fully 
estabhshed if the best results are to be 
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secured In fact, we stated that all contam- 
inated wounds in which a gas infection 
might be expected to develop should be 
given a prophylactic treatment each day 
for three days We have done this for years 
and have never had a gas infection develop 
following this procedure As a gmde to 
the type of case m which x-ray prophylaxis 
is mdicated, we have stated that any pa- 
tient thought to need antitoxm to protect 
against tetanus should also receive x-rays 
to protect agamst gas and other rapidly 
growmg orgamsms 

That it is essential, however, to give an- 
titoxin to protect against tetanus and not 
to depend on x-rays was determmed very 
early in our study by the occurrence of 
tetanus in patients recovering from gas 
gangrene after irradiation Tetanus may 
occur m the third and fourth week and ap- 
parently IS not prevented by the x-ray 
therapy given for gas mfection dunng the 
first week This also supports the obser- 
vation that the immunity following x-ray 
therapy does not extend so long (Fig 1) or 
IS not effective at that time 

Thus, there is clmical as well as expen- 
mental evidence that the tune factor is 
essential The death rate was the same in 


Table I Rkcbot Reports of Post-Tsacwatic Gas 
Gakgkexe 


Reports 

Cases 

Deaths 

K D Gas Gangrene 
West J Surg 51 187, May 1943 

13 

4 

Bbrtoglio.J S, and Ratliff, R,K 
Gas Gangrene of the Scrotum 
Urol & Cutan Rev 47 363, June 
1943 

1 

0 

Scott, R K X-ray Therapy m 
Treatment of Gas Gangrene. Royal 
Melbourne Hosp Chn Rep 13 41, 
December 1942 

15 

1 

Turner, J Gas Gangrene, Royal 
Melbourne Hosp Chn Rep 13 31, 
December 1942 

10 

I 

Warfield, J 0 , Jr Etiology and 
Treatment of Gas Gangrene M 
Ann District of Columbia 11 17S, 
May 1942 

1 

0 

Caldgell, G a, and Cox, F J 
Roentgen Ray Treatment of Gas 
Gangrene Ann Surg 114 263, 
August 1341 

1 

0 

Halford, F J Gas Gangrene and 
Tetanus Hawaii M J 1 169, 

January 1942 

11 

0 

Davidson A M Deep X-ray Treat- 
ment of Gas Gangrene Recovery 

M J AusUalia 1 557, June 19, 1943 

1 

0 

Goldman, L B Irradiation in In- 
fections New York State J Med 

42 1341, July 15. 1942 

5 

1 


6S 

7 


In this recent senes of 58 cases with 7 deaths, the 
mortahty rate is 13 per cent, which is less than 1 per 
cent higher than the mortahty of II 7 per cent for 393 
previously collected cases of post-traumatic gas gan 
grene 


patients who received only one x-ray 
treatment as it was m those who received 
no x-ray therapy, usually because they 
died before it was time for them to receive 
theur second treatment, or m the first 
twelve hours, while those who hved mto 
the twenty-hour and thirty-six-hour pe- 
nods, when the antitoxic effect was present, 
showed remarkable response to irradia- 
tion The occurrence of tetanus m patients 


who were treated with x-rays and recovered 
from gas gangrene also confirms the experi- 
mental data which show that the effective- 
ness of the antitoxic substance formed as a 
result of x-ray therapy does not extend be- 
yond about the seventh day 

The non-specific character of this antitoxic 
factor, proved experimentally by Bisgard 
and his colleagues, has also been evident 
SmeaUy for many years m the treatment 
S^pelas, surgical mumps, pneumoma, 
ISer aoite toxic infections, as well as 


m the treatment of gas gangrene and acute 
spreadmg pentomtis foUowmg appendicibs 
Reports on the x-ray treatment of these 
vanous diseases extend over too long a 
penod of time and come from too many 
sources to warrant any legitimate doubt as 
to their authentiaty or their accuracy 
Consistency of Chnical Data on Gas Gan- 
grene Our report (15) in 1941 showed in 
Figure 2 and Table III a total of 392 cases 
of post-traumatic gas gangrene from van- 
ous sources, with 46 deaths, or a mortahty 
of 1 1 7 per cent A recent hurried renew of 
papers published m English and listed 
m the Quarterly Cumidative Index Mediciis 
and available to the wnter (see Table I) 
brought out 9 more reports (from entirely 
new sources) totalling 58 cases, with 7 
deaths or a mortahty of 12 per cent, less 
than 1 per cent difference from the former 
mortahty rate 
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Tig 1 From this composite graph, it is obvious that if i-rays for prophylaxis are given soon after the injury 
the penod of protection begins in a few hours and continues for several days teyond^e a gas infec- 
lion 13 liVctly to develop Since the antito\ic factor is non-specific in character, it is also evident that the danger 
of infection from many other organisms is also eliminated or greatly miuinuzed by irradiation 

(1) Bisgasd.J D.elol Radiology 39 691. December 1942 

(2) Kelli, J F , and Dowell D A Radiology 37 421. October 1941 


All of these reports make a total of 450 
(post'traumatic) cases, with 53 deaths, or a 
niortahty rate of 11 8 per cent There is a 
consistency m these reports, from wdely 
separated sources, winch, regardless of 
what happens m ammals, estabhshes this 
study as a completed chmcal experiment, 
and there is such a thing as a chmcal ex- 
penment, m spite of any number of opin- 
ions to the contrary expressed by profes- 
sional animal research workers 
Prophylaxis The use of the \-rays in 
the prc\ention of gas gangrene and other 
tjpcb of wound mfection has been previ- 
ously advocated (15, IS, 20, 21, 22), and 
there is no reason at this time to modify our 


belief m the procedure In fact, all expen- 
mental and chmcal work supports it so 
strongly that it seems mandatory that ra- 
diation therapy be used for prevention of 
mfection in contaminated wounds 

Fmally, the works of Bisgard and Rigos 
brmg out nothing to disprove our conten- 
tion that \-ray therapy is effective m acute 
spreading pentomtis We feel that many 
people are much better off produang their 
own antitoxin after radiation therapy than 
they would be in attemptmg to hve after 
the peritoneal cavity has been assaulted 
by the apphcation of various sulfa powders 
and CTy'stals, which, at the best, are only 
bactenostatic agents and not to be com- 
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secured In fact, we stated that all contam- 
mated wounds m which a gas infection 
might be expected to develop should be 
given a prophylactic treatment each day 
for three days We have done this for years 
and have never had a gas infection develop 
following this procedure As a gmde to 
the type of case m which x-ray prophylaxis 
is indicated, we have stated that any pa- 
tient thought to need antitoxin to protect 
against tetanus should also receive x-rays 
to protect against gas and other rapidly 
growmg organisms 

That it is essential, however, to give an- 
titoxm to protect against tetanus and not 
to depend on x-rays was determmed very 
early in our study by the occurrence of 
tetanus in patients recovering from gas 
gangrene after irradiation Tetanus may 
occur in the third and fourth week and ap- 
parently is not prevented by the x-ray 
therapy given for gas infection dunng the 
first week This also supports the obser- 
vation that the umnumty following x-ray 
therapy does not extend so long (Fig 1) or 
IS not eflfective at that time 

Thus, there is chmcal as well as experi- 
mental evidence that the time factor is 
essential The death rate was the same m 


Table I Recent- Reports op PosT-TsLununc Gas 
Gangrene 


Reports 

Cases 

Dealhs 

AIcMn-AN^ K D Gas Gangrene 
West J Surg 51 1S7, May 1043 

is” 

4 

Bertocuo.J S. and Ratliff, R K 
Gas Gangrene of the Scrotum 
Urol S. Cutan Rev 47 352, Tune 
1943 

1 

0 

Scott, R K X-ray Therapy m 
Treatment of Gas Gangrene Royal 
Melbourne Hosp Chn Rep 13 41, 
December 1943 

15 

1 

Turner, J Gas Gangrene, Royal 
Melbourne Hosp Clm Rep 13 31, 
December 1942 

10 

1 

Warfield, J 0 , Jr Etiology and 
Treatment of Gas Gangrene M 
Ann District of Columbia 11 175, 
May 1942 

1 

U 

Caldwell, G A , and Cox, F J 
Roentgen Ray Treatment of Gas 
Gangrene Arm Surg 114 203, 
August 1941 

1 

0 

Halford, F J Gas Gangrene and 
Tetanus Hawaii M J 1 169, 

January 1942 

11 

0 

Da\ tDSON, A M Deep X-ray Treat- 
ment of Gas Gangrene Recovery 

M J Australia 1 557, June 19, 1943 

1 

0 

Goldman, L B Irradiation in In- 
fections New YorV State J Med 

42 1341. July 15, 1942 

5 

I 
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In this recent senes of 58 cases with 7 deaths, the 
mortality rate is 12 per cent, which is less than 1 pet 
cent higher than the mortalily of 11 7 per cent for 392 
previouky cohected cases of post-traumatic gas gan 
grene 


patients who received only one \-ray 
treatment as it was in those who received 
no x-ray therapy, usually because they 
died before it was tune for them to receive 
their second treatment, or m the first 
twelve hours, while those who hved mto 
the twenty-hour and thirty-six-hour pe- 
nods, when the antitoxic effect was present 
showed remarkable response to irradia- 
tion The occurrence of tetanus m patients 


who were treated with x-rays and recovered 
from gas gangrene also confirms the expen - 
mental data which show that the effective- 
ness of the antitoxic substance formed as a 
result of x-ray therapy does not extend be- 
yond about the seventh day 

The von-specific character of this antitoxic 
factor, proved experimentally by Bisgard 
S h^s coUeagues, has also been eiTdent 
ctocally for many years m the treatment 
of^pelas. surgical mumps, pneumi^ma 
fnSer acute toMC utfecfons, as well as 


m the treatment of gas gangrene and acute 
spreadmg pentomtis following appendicitis 
Reports on the x-ray treatment of these 
vanous diseases extend over too long a 
penod of tune and come from too many 
sources to warrant any legitimate doubt as 
to their authentiaty or their accuracy 
Consistency of Chmcal Data on Gas Gan- 
grene Our report (15) m 1941 showed in 
Figure 2 and Table III a total of 392 cases 
of post- traumatic gas gangrene from van- 
ous sources, ivith 46 deaths, or a mortaht) 
of 1 1 7 per cent A recent humed rev ie\v of 
papers pubbs^ed m English and hsted 
m the Quarterly Cumulative Index Medicus 
and available to the wnter (see Table I) 
brought out 9 more reports (from entirely 
new sources) totalbng 58 cases, with 7 
deaths or a mortality of 12 per cent, less 
than 1 per cent difference from the former 
mortality rate 
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F>K 1 From this composite graph, it is obvious that if x-rays for prophylaxis are given soon after the injury 
occurs, the pcnod of protection begins m a few hours and continues for several days beyond the time a gas infec- 
tion IS hhely to develop Since the antitoxic factor is non-specific in character, it is also evident that the danger 
section from many other organisms is also elinunated or greatly imnimiz^ by irradiation 
1) Bisgard J Ti , el al Radiology 39 691, December 1942 
1-) Kell\, J F , AND Dowell D A Radiology 37 421, October 1941 


All of these reports make a total of 450 
(post-traumatic) cases, with 53 deaths, or a 
niortahty rate of 11 8 per cent There is a 
consistency m these reports, from widely 
separated sources, which, regardless of 
what happens m animals, estabhshes this 
study as a completed chmeal experiment, 
and there is such a thing as a climcal ex- 
penment, m spite of any number of opin- 
ions to the contrary expressed by profes- 
sional animal research workers 
Prophylaxis The use of the x-rays m 
P'^^Y^iition of gas gangrene and other 
ypes of wound infection has been previ- 
ously ad\ocated (15, IS, 20, 21, 22), and 
c IS no reason at this time to modify our 


belief in the procedure In fact, aU expen- 
mental and climcal work supports it so 
strongly that it seems mandatory that ra- 
diation therapy be used for prevention of 
infection in contaminated wounds 

FmaUy, the works of Bisgard and Rigos 
brmg out nothing to disprove our conten- 
tion that x-ray therapy is effective m acute 
spreading pentomtis We feel that many 
people are much better off producing then- 
own antitoxin after radiation therapy than 
they would be m attemptmg to live after 
the peritoneal cavity has been assaulted 
by the apphcation of various sulfa powders 
and crystals, which, at the best, are only 
bactenostatic agents and not to be com- 
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pared in value with, an effective antitoxin after x-ray therapy, sometimes the re 
free of any confusmg reactions or serious covery has been complete when the tissue 
comphcations Bisgard’s work, proving seemed hopelessly diseased Those toll 
the absence of any antitoxic acbon from assu7>te that there ts no known method for tl 
the use of the sulfa drugs and Meleney’s prevenkon and the treatment of gas gangren 
report (23, 24) on the work of the National are m error The 7 >iost important fact, Im 
Research Council Committee on Wound ever, is that the x-rays will not only prevei. 
Infection, m which investigation it was gar gangrene, but w-iU also prevent many otk 
shown that these drugs were ineffective infections if used early Inadentally, and o 
in preventing wound infection, should some importance to the patient, when s 
leave httle doubt as to which method to rays are used for the prevention or treat 
use X-rays will bring about both of these ment of wound infection, it is not necessar 
results (prevent wound infection and pro- to remove the mvolved tissues unless the' 
duce an antitoxic factor) as well as hold are hopelessly destroyed Thereisnojusti 
unpleasant or dangerous reactions to the fication for the removal of tissues unde 
min i m um suspiaon of mvolvement or only shghtl; 

Period of Ininninity with Relation to mvolved, though it is a common surgica 
Secondary Infection The usual period of practice at this time 
onset of infection with streptococci or the The value of x-rays when they are usei 
gas-fomung group following mjury is well early for prevention of wound infechoi 
covered by the penod of immimity ob- cannot be overemphasized Speafic anti 
tamed from x-ray therapy (see Fig l), and toxins are the ideal means of preventm] 
our observations have led us to beheve that and treatmg infections, and, therefore, m 
any infection from the rapidly growmg or- measure could be more satisfactory fron 
gamsms will be prevented if x-rays are every angle than to have the patient pro 
used for the first three days after injury duce his own antitoxm, which is non-specifi 
As a result of this effect, it appears that m character and active at the tune whei 
other more slowly growmg orgamsms are the majonty of mfections from contamina 
not able to estabhsh a growth, thus the tion are hkely to appear It is simple anc 
so-called secondary mfections, usually ra- safe to produce and costs httle The dan 
dioresistant, are also ehmmated induectly gers from such apphcabon of the rays ar( 
by this prompt effect of the x-rays on the less than the dangers assoaated with manj 
early mvaders other forms of prophylaxis or therapy I 

^covery of T issues After Use of Specific there is a justifiable reason for not usmg x- 
Antitoxin The effect of the specific anti- rays for the prevention and treatment ol 
toxm for diphtheria and the effect of the wound infection, it has not been proved up 
antitoxic substance formed m the tissues to this time 

foUowmg radiation show no appreciable Tetanus It seems probable that with a 
difference Diphtheria antitoxm will pre- httle study of the space factor and other 
vent the onset of diphthena, and there is technical details of admmistermg the v 
considerable evidence m the hterature that rays, tetanus may also be prevented, but 
the use of the x-rays foUowmg an mjury at the present time rehance must be placed 
such as IS commonly associated with a gas on tetanus antitoxm and it should be used 
infection will prevent the onset of that m all instances 

comphcabon Sulfonamides The Only Recognized Con- 

It IS also common knowledge that tissues iraindicalion The abihty of sulfonamides 
badly mvolved m a well developed case of to alter or to inhibit the effect of x-rays is 
dmhthena show prompt improvement with apparent from both clmical and expen- 
minimum of local destruction after ad- mental observations (25-32), and the at- 
limstration of the antitoxm A similar tempt to combme the sulfa drugs and x- 
^ovexy of tissues is noted m gas gangrene rays to produce a benefiaal effect is to be 
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t thoroughly condemned Any attempt to 
' judge the effect of either agent when they 
: are combmed is also to be condemned 
The mortahty may not be mcreased to any 
■ great extent, but the morbidity, as shown 
by increased number of necessary amputa- 
tions, IS defimtely high, and more x-ray 
therapy will be required to secure even a 
fair result m cases where small doses and 
lower kilovoltages would sufB.ce if the drug 
were omitted 

Pemcillm Smce pemcilhn is a biological 
product, there is no contramdication to its 
use with x-ray therapy Why pemaUm is 
so often referred to as a chemotherapeutic 
agent is not clear 

SUMMARY 

A review of the experimental work on the 
effect of roentgen rays m infections over 
the past forty years reveals certam findmgs 
with such consistency as to establish them 
as facts A review of clmical reports over 
the same penod reveals certam observa- 
tions which are m agreement with the ex- 
perimental findmgs with such consistency 
as to establish the same facts From these 
facts, based on experimental and clmical 
proof, the followmg conclusions seem indi- 
cated 

The use of x-rays for prevention and 
treatment of certam acute infections re- 
quires the presence of three essential fac- 
tors {a) the dosage factor, (5) the tissue 
factor, and (c) the time factor When 
these factors are present, a non-specific 
antitoxic substance is created in the tissues 
after a few hours which is effective for sev- 
eral days 

From the foregoing expenmental and 
chmcal data, a law of roentgen irradiation 
effect on certain pathogemc organisms 
may be postulated as follows 
l\Tien an area of hvmg tissue receives an 
adequate dose of roentgen radiabon, non- 
specific antibodies are hberated after a 
pmod of some hours which, depending on 
t e bme of irradiation, wall either prevent 
or cure certam mfecbons having a short 
mcubation penod, provided no chemical 


agents are used simultaneously which m- 
hibit or alter the effect of the rays 

816 Medical Arts Bldg 
Omalia, Nebr 
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E xcept for electrons, the particles 
which have been accelerated to high 
energies by machines such as cyclotrons or 
Van de Graaff generators have not been 
dnrectly used therapeutically Rather, 
the neutrons, gamma rays, or artificial 
radioactivities produced m various reac- 
tions of the primary particles have been 
applied to medical problems This has, m 
large part, been due to the very short 
penetration m tissue of protons, deuterons, 
and alpha particles from present acceler- 
ators Higher-energy ma chin es are now 
under construction, however, and the ions 
from them will in general be energetic 
enough to have a range in tissue com- 
parable to body dim ensions It must have 
occurred to many people that the particles 
themselves now become of considerable 
therapeutic interest The object of this 
paper is to acquaint medical and biological 
workers with some of the physical proper- 
bes and possibdities of such rays 
To be as simple as possible, let us con- 
sider only high-energy protons later we 
•^u generalize to other particles The 
accelerators now bemg constructed or 
plmmed will yield protons of energies above 
125 Mev (milhon electron volts) and per- 
liaps as high as 400 Mev The range of a 
125 Alev proton in tissue is 12 cm , while 
that of a 200 Mev proton is 27 cm It is 
clear that such protons can penetrate to 
uny part of the body 

The proton proceeds through the tissue 
in very nearly a straight hne, and the tissue 
IS lomzed at the expense of the energy of 
le proton until the proton IS stopped The 
csage IS proportional to the ionization 


per centimeter of path, or specific ioniza- 
tion, and this vanes almost inversely with 
the energy of the proton Thus the specific 
ionization or dose is many times less where 
the proton enters the tissue at high energy 
than it is m the last centimeter of the path ^ 
where the ion is brought to rest 

These properties make it possible to 
irradiate intensely a stnctly localized 
region wi thin the body, ivith but httle 
skim dose It wdl be easy to produce well 
coUimated narrow beams of fast protons, 
and smce the range of the beam is easily 
controllable, preasion exposure of well 
defined small volumes within the body wfil 
soon be feasible 

Let us ex amin e the properties of fast 
protons somewhat more quantitatively 
Perhaps the most important biological 
quantity is the specific ionization, or num- 
ber of ions per centimeter of track This 
quantity is not dif&cult to calculate The 
results of such calculations are shown m 
Figure 1, where the range of protons m 
tissue is plotted for protons of various ener- 
gies In the same figure, the specific lom- 
zation IS plotted as a function of the range 
m tissue For purposes of calculation, 
tissue has been assumed to have the molec- 
ular formula (1) Co bHsOo sNo h, and to be 
of umt density, t e , 15 per cent protem 
and 85 per cent water The calculations 
can be easily extended to other materials 
and densities - The accuracy is perhaps 5 
per cent However, exact values for var- 
ious tissues can be qmckly measured as 
soon as the fast protons are available 

Figure 1 shows, for example, that if we 
want to expose a region located 10 cm be- 


• PuLhcauon m July 1946 

«PrcsscdTtf *“ Dieters is given by the convenient formula R = (E/9 29) t* where the energy is 

i>tances innv hiT . is 1 11 X 10-> tunes the range m air The stoppmg power of other sub- 

“ Livmgstou and Bethc Rev Mod Physics 9 246, 1937 The phjsical calculaUons of 
‘ ‘^r will be submitted to UiePAyuculRei ine for pubhcauon -uiauons ot 
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nuUioaths of an erg, each proton loses 48 
milhonths of an erg in the last centimeter 
Hence, to produce 1 r e d averaged over 
the last centimeter of depth requires 
83/48 X 10® = 1 72 milhon protons per 
square centimeter To produce 1,000 
red will require 1 72 bdhon protons per 
square centimeter This corresponds to a 
current of 2 75 X 10"“ amp /cm - of pro- 
tons for a one-second exposure or 4 6 X 


meal and consider secondary effects First, 
the energy loss of the proton is a statistical 
effect due essentially to the production of 
ions along its path, hence, not all protons 
of the same energy will stop at the same 
distance beneath the skm This effect is 
called range stragghng and is easy to cal- 
culate The results of such calculations 
can be summarized by saymg that the 
longitudinal width m which most protons 



DEPTH, CM 

Fig 2 The dotted curve shows the relative dose due to a single 140 Mev proton The full 
curve shows qualitatively the depth dose curve for a beam of 140 Mev protons m tissue 


10 amp /cm ® for a ten-mmute exposure ® 
The machines now under construction 
should have httle difBculty m produemg 
such currents In fact, it is expected that 
they will yield currents milhons of times as 
great It will be simple to collimate proton 
beams to less than 1 0 mm diameter or to 
expand them to cover any area nmfonnly 
^^t us now become a httle more tech- 

Kcnerally the red at a point x cm below the 
surlact IS given approximately by the formula 


r c a = 4 8 X 10“ nr-Ar. 


{R - Jf)» «' 

Oatal range of the proton in tissue u 
or protons m amperes/cm* 
“'Fosurc time m secouds The formula is no 
accurate lu the last millimeters of range 


come to rest is about 1 per cent of the 
imtial range ^ The effect of this on the 
depth dose curve is quahtatively shown m 
Figure 2 As a result of stragghng, the 
full curve obtams mstead of the dotted 
one 

A second effect is due to the many smaU 

* The protons come to test so that the distnbuUoa of 

D fO j 

them end-pomts is given by P{x)dx = e- ^i^ -dx, 

where x is the distance below the surface, and a is 
given by 

7 1 fNZ~‘R\~o w 

“ “ £o J 

where N is the atoms per cm 2 is the atomic number 
s is the ion charge number, £» is the rest energy of the 
ion m Mev, and is the range in cm 
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low the nearest surface, it will be necessary 
to have protons of 115 Mev If a depth of 
15 cm were required, then 140 Mev pro- 
tons would be needed The specific ioniza- 
tion curve needs a httle interpretation. 
If we interpret the abscissae as the residual 
range, then there should be httle difficulty 
in visualizmg the specific ionization at 
vanous depths wi thin the body As a 
particular example, let us consider 140 


ionization over the last centimeter s 
about SIX tunes that at the surface. la 
the final half centimeter of a particulat 
proton track, the average dose is sixteai 
times the skm dose The full curve a 
perhaps more reahstic, however, and it 
wih be explamed later 
It IS weU known (2) that the biological 
damage depends not only on the number 
of ions produced m a cell, but also upon the 
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Fig 1 Curve 1 13 the range-energy relation m tissue Curve 11 shows the specific ionization as 
a function of the residual range of a proton in tissue 


Mev protons In Figure 2, the dotted Ime 
is a depth-dose curve obtamed by plottmg 
the specific ionization taken from curve U 
of Figure 1 against the depth of proton m 
the tissue Thus, at the surface, the resid- 
ual range is 15 cm , and curve II of Figure 
1 shows that the specific ionization for a 
proton of 15 cm range is 0 15 milhon ion 
pans per centimeter This pomt has been 
adiusted to 100 per cent m Figure 2 When 
the proton has proceeded mto the tissue 
7 cm its residual range is 8 cm and ffie 

ionization of a proton of S ^ ^ ^ 

11 inn uairs per centimeter or 133 

per cent of the surface dose The rest of 
fS c^e can be obtamed m the s^e way. 
^4 ^see that the curve rises sharply m 
Se ri ffir^timeters The average 


density of lomzation Thus the biologica 
effects near the end of the range wiU b< 
considerably enhanced due to greatei 
specific ionization, the degp'ee of enhance- 
ment dependmg critically upon the type ol 
cell irradiated 

At this time we might inquire about the 
current of protons required for an irradia- 
tion I s hall use the roentgen equivalent 
dose, as it particularly is amenable to cal- 
culation for this apphcation One roentgen 
equivalent dose (r e d ) of protons will ha\e 
been received at a certain pomt m the tissue 
when S3 ergs of energy have been absorbed 
per gram of tissue In the last centimetei 
of range a proton loses 30 1 Mev (energy ol 
a proton of 1 0 cm range, see curve I of 
Figure 1) Smce 1 Mev is equal to 1 0 
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changed Thus a 400 Mev alpha particle 
has a range of only 8 cm , but its specific 
ionization is 0 S X 10®, four times as great as 
for a proton of the same range The in- 
tense specific lomzation of alpha particles, 
when considered m the light of Zirkle’s 
results, will probably make them the most 
desirable therapeutically when such large 
alpha particle energies are attamed For 
a given range, the stragghng and the'' 
angular spread of alpha particles will be 
one-half as much as for protons Heavier 
nuclei, such as very energetic carbon 
atoms, may eventually become thera- 
peutically practical 

One naturally asks what are the advan- 
tages of fast protons over high-energy elec- 
trons such as those from a betatron (4) 
This question can be answered only by 
medical workers, and the answers Virill 
probably be different for different kmds 
and sizes of tumors Certainly the differ- 
ences between fast electrons and protons 
are only quantitative The specific lom- 
zation for protons is much greater, and the 
concentration of lomzation m a given 
volume IS also greater because the strag- 
ghng and spreadmg of electrons is worse 
On the other hand, electrons of sufiBaent 
energy can be produced by more modest 
eqmpment 


Finally, I would like to emphasize the 
danger which will be lurking near the pro- 
posed high-energy machmes We have 
seen that a current density of a few tunes 
10“^° amp /cm * for one second could have 
lethal effects The particles can penetrate 
the metal walls of the machmes, and if less 
than one bilhonth of the proposed currents 
of about one microampere is scattered in 
the wrong direction, then workers may be 
m danger This becomes particularly 
apparent when one considers that the 
range in air of a 150 Mev proton is about 
150 meters On the other hand, the range 
of such a proton m lead is only a few 
mches, and with thoughtful precaution 
acadents can be averted 

Rjesearch Laboratory of Physics 
Harvard Umversity 
Cambridge, Msiss 
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angle scattermgs of the proton as it passes 
the nuclei of the atoms of the tissue This 
IS called multiple scattermg, and its effect 
IS to spread the end of the beam out trans- 
versely It IS also easy to calculate, and 
it turns out that the transverse ividth which 
an infimtely narrow startmg beam would 
have at the end of its range is about 5 per 
cent of the imtial range * Both effects are 
small, but they do mdicate the limitations 
of precision available 
A. third effect is that due to the nuclear 
absorption and scattering of the protons 
The exact behavior of protons in nudear 
reactions at such high energies as con- 
sidered here must be determmedby experi- 
ments to be earned out in the future 
Present experiments usmg high-energy 
neutrons give good estimates of the radn 
of most nuclei (3) Probably whenever a 
fast proton hits the nucleus it will be cap- 
tured and Its energy will appear m several 
slower protons, alpha partides, or neu- 
trons In any case, the probability of a 
proton impmgmg on a nudeus after travel- 
mg 10 cm m tissue wdl be about 25 per 
cent The effect tends to decrease the 
specific lomzation at the end of the range 
by 15 to 30 per cent Inasmuch as the 
specific lomzation is several tunes greater 
at the end of the range than it is at the be- 
gmmng, this will not be senous 

A similar effect is that due to elastic 
scattering of the protons by nudei The 
probability of tim type of scattermg is 
essentially the same as that of absorption 
In this case, however, the proton is not 
stopped but continues at the same energy 
but in a different direction The effect, 
then IS to diffuse about 20 to 40 per cent 
of the beam For fairly broad beams this 
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would not be noticeable because sudi scat 
termg will be predominaatly forward 
The above should be the principal e{ 
fects, and we see that our onginal picture 
of a proton beam proceeding mthoat 
spreading until it is stopped at high 
specific lomzation m the tissue is only 
slightly modified It iviH be possible to 
treat a volume as small as 1 0 c c any 
where m the body and to give that volume 
several tunes the dose of any of the ceigh- 
bormg tissue The exact behavior of pro 
tons of the energy considered here will 
become known only when such protons are 
available for experiment 

In treating large tumors, for example, 
one will want to cover the whole volume 
with the very high ionization density which 
obtains over the last few nnUimeters 
This can easily be accomplished by mter- 
posmg a rotating wheel of variable thick- 
ness, correspondmg to the tumor thickness, 
between the source and the patient 
The exposure can be momtored precisely 
simply by placmg a shallow lonizatoa 
chamber between source and patient Ab- 
solute detennmations of the dosage can be 
detemuned by measuring ionization cur- 
rents m gases of the elements of tissue or 
m a gas which mocks up the molecular 
formula of tissue What makes the prob- 
lem of dosage measurement so sunple is the 
absence of the wall effects encountered in 
x-ray or neutron exposure measureinents 
This is because the high-energy proton 
produces its secondary electrons at such 
low energy that their range is essentially 
zero 

The above results are easily generalized 
to other particles Range and specific 
ionization of deuterons or alpha parbcles 
can be detenmned from Figure 1 for pro- 
tons If the proton energy ordinates are 
multiplied by two, as well as the range, 
curve 1 then holds for deuterons Thus a 
200 Mev deuteron has 16 cm range The 
specific ionization remains the same, how- 
ever, and a deuteron of 16 cm range 
makes 0 14 X 10® ion parrs per cm For 
alpha particles both ordinates are multi- 
phed by four, but the range is left un- 
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changed Thus a 400 Mev alpha particle 
has a range of only 8 cm , but its specific 
ionization is 0 8 X 10®, four tunes as great as 
for a proton of the same range The in- 
tense specific lomzation of alpha particles, 
when considered m the light of Zukle's 
results, will probably make them the most 
desuable therapeutically when such large 
alpha particle energies are attamed For 
a given range, the stragghng and the" 
angular spread of alpha particles will be 
one-half as much as for protons Heavier 
nuclei, such as very energetic carbon 
atoms, may eventually become thera- 
peutically practical 

One naturally asks what are the advan- 
tages of fast protons over high-energy elec- 
trons such as those from a betatron (4) 
This question can be answered only by 
medical workers, and the answers will 
probably be different for different kmds 
and sizes of tumors Certainly the differ- 
ences between fast electrons and protons 
are only quantitative The specific lom- 
zabon for protons is much greater, and the 
concentration of ionization m a given 
volume IS also greater because the strag- 
ghng and spreadmg of electrons is worse 
On the other hand, electrons of sufficient 
energy can be produced by more modest 
eqmpment 


FmaUy, I would like to emphasize the 
danger which will be lurking near the pro- 
posed high-energy machmes We have 
seen that a current density of a few times 
10~“ amp /cm ' for one second could have 
lethal effects The particles can penetrate 
the metal walls of the machmes, and if less 
than one bdhonth of the proposed currents 
of about one microampere is scattered m 
the wrong duection, then workers may be 
in danger This becomes particularly 
apparent when one considers that the 
range m air of a 150 Mev proton is about 
150 meters On the other hand, the range 
of such a proton m lead is only a few 
mches, and with thoughtful precaution 
accidents can be averted 
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Measurement of Radioactive Phosphorus m Breast Tumors 

m Situ; a Possible Diagnostic Procedure 
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R adioactive phosphorus administered subcutaneous lesions, such as lymphosar- 
orally or intravenously m the form of coma m lymph nodes, cervical node metas- 
disodium hydrogen phosphate solution is tases from transitional-cell carcinoma of 
assimilated hy -different tissues m varying the nasopharynx, bone metastases m the 
degrees The concentration in tissues at skull from carcmoma of the lungs, and 
any given tune after adimmstration de- others. 


pends on the metabohc activity of con- 
stituent cells In general, mahgnant 
growths have a higher metabohc rate than 
the tissues from which they originate, and 
regenerating tissues also show greater 
metabohc activity than normal tissues 
In both types of growth, therefore, a 
greater amount of phosphorus is taken up 
for the new cells Uiat are forming The 
differential distribution can be detenmned 
quantitatively by measurmg the radio- 
activity of a^ed samples of the tissues by 
means of a beta-ray electroscope, an elec- 
trometer, or by a Geiger-MuUer counter 
Such a determination necessitates the re- 
moval of the tissues m part or m whole 
If a lesion is located m the skm or c'ose 
beneath the skm, the beta rays emanating 
from the dismtegratmg phosphorus atoms 
localized m the lesion should penetrate the 
tissues and come through into the air in 


These findmgs suggested the mvesfaga- 
tion of the uptake of radioactive phos- 
phorus m human breast tumors m order to 
determine, first, whether the differential 
concentration of phosphorus m such tumors 
could be detected by surface measurements, 
and second, whether or not it would be 
feasible to distmgmsh preoperatively be- 
tween bemgn and malignant breast tumors 
by such surface measurements It was 
thought that the same method might in- 
dicate the presence or absence of meta- 
static lesions m the axilla or supraclavicular 
area To determme these pomts we studied 

patients with breast tumors prior to sur- 
gery The measurements were made ivith 
beU-jar type Geiger-MuUer counters ivith 
tbin glass windows havmg a diameter of 
1 5 to 2 5 cm 

Each patient was given from 300 to oOO 
microcunes of radioactive phosphorus in- 


suffiaent number to be readily detected by 
a Geiger-MuUer counter placed on the skm 
Mannelh (1), m 1942, reported measuring 


mch rays with a Geiger-MuUer counter on 
three patients, one with a melanoma and 
two with mycosis fungoides One of the 
oresent wnters (Low-Beer), usmg a smnl^ 
method, found mcreased activity not only 
over such skm lemons as mycosis ftmgoides 
squamous-cell and ulcerating basal-ceU 
4-cmomata, psonasis, eczema, and cuta- 
Hodgkm’s disease, but also over 


travenously in the form of isotomc diso- 
dium hydrogen phosphate solution, twenty- 
four or forty-eight hours before operation 
Two, four, six, and twenty-four hours fol- 
lowing injection, surface measurements 
were made directly over the palpable 
breast tumor and over comparable areas 
on the opposite normal breast and other 
fleshy parts of the body After surgical 
removal, samples of the tumor, skin, fat, 
normal breast tissue, and muscle were 
dissected, weighed, and ashed The radio- 


I From the Divisions 
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activity of the ashed samples was deter- 
mined quantitatively 

To date 25 patients have been so studied 
Five of these had lesions that were obviously 
mahgnant at the tune of chmcal exanuna- 
bons, and this was confirmed m the labora- 
tory In all 5 patients the counts over the 
palpable tumor were higher by at least 
25 per cent than m corresponding areas of 
the opposite breast and adjacent areas of 
the same breast 

Twenty patients had palpable tumors 
in which the question of malignancy could 
not be resolved climcally Eleven of 
these patients showed at least 25 per cent 
higher counts over the tumor area than 
over other areas in the same breast or cor- 
respondmg areas of the opposite breast 
AH of these 11 patients were later proved by 
microscopic exammation to have malig- 
nant tumors Nme patients showed less 
than 25 per cent difference in counts be- 
tween the involved areas and adjacent 
areas m the same breast and correspondmg 
areas on the opposite breast Of these 9, 
8 were found by microscopic examination 
to have bemgn tumors One of the group 
was shown by microscopic exammation to 
have a mahgnant tumor It was, how- 
ever, a mucoid carcmoma with relatively 
few cells 

Postoperatively, quantitative determma- 
bons of the radioactivity of the removed 
bssues showed a five to ten times greater 
uptake of radioactive phosphorus m the 
cancer bssue than m any of the other bssue 
examined The mucoid cancer was the 
only excepbon, its radioactive phosphorus 


content bemg the same as that of the nor- 
mal breast tissue In the tumors shown 
to be non-mahgnant, the differential up- 
take of radioactive phosphorus demon- 
strated by the assay method never exceeded 
twice that m normal breast tissue 

The findings to date indicate that breast 
cancers can probably be diagnosed by this 
method, except for such slow-growmg ones 
as mucoid carcmoma and, we expect, very 
deep-seated ones The results appear to 
be sufficiently suggestive to justify further 
mvestigation Until such time as this 
method of diagnosis may be estabhshed on 
a broader statistical Ime, it is suggested 
that a decision for or against the use of 
surgery m doubtful cases of mahgnancy of 
breast tumors should not be influenced by 
these findings 

It must be emphasized that this study 
IS concerned solely with the diagnosis of 
caranoma of the breast The amount of 
radioactive matenal used would not “treat” 
the lesion at aU 

Sumlar procedures are bemg used m an 
attempt to determme whether palpable 
axillary and supraclavicular nodes contam 
metastases or whether non-palpable metas- 
tases are present, but the results to date 
do not justify publication 

University of California 
Third and Parnassus 
San Francisco 22, Cahf 
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A Clxmcai Study of Normal and Pathologic 

Motor Activity of the Gallbladder 

Pielumnary Report^ 
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F rom time to tune we Iia\e observed 
that patients were subjected to chole- 
cystectomy merely because they presented 
nght upper abdoimnal complamts and 
roentgen evidence of delayed emptymg of 
the gallbladder (so-called poorly fimction- 
mg gallbladder without stones), though 
general examination revealed no demon- 
strable cause for their symptoms In 
most mstances, the symptoms were un- 
reheved and histologically the gallbladders 
proved to be normal This condition pre- 
vails despite the fact that many observers, 
as Graham and Mackey (1), Ivy and Bergh 
(2), Ravdin, Riegel, Johnston, and Mom- 
son (3), Sosman (4), and others, have em- 
phasized the differential diagnosis be- 
tween the surgical and the non-surgical 
gallbladder While lack of this knowledge 
may be one of the factors accounting for 
such errors m surgical judgment, another 
more important cause is the lack of com- 
pletely estabhshed concepts concermng 
the normal physiology of the bihary tract 
With these considerations m mmd, we 
decided to direct our mvestigation to one 
phase of bihary tract physiology, namely, 
the motor activity of the griUbladder * 
Smce we employed the x-ray method for 
this study, our mterest was mainly centered 
on the mechamsm of emptymg of the gall- 
bladder 

Before continuiiig with this discussion, 
it IS necessary to clarify our conception of 
the term stasis, smce it is generally associa- 
ted with any consideration of this subject 
To avoid any misconceptions, from the 
roentgen standpoint, we understand steis 
to mLi simply delayed emptymg of the 


gallbladder Further, for the tune being, 
we are not concerned with the maze of 
theones (6, 7, Sa, 9) anatomic and physio- 
logic, which have been offered in an attempt 
to explain the cause of delayed emptymg, 
but merely with its actual demonstration 
In studjong the hterature, one finds re 
ports of experiments and observations on 
animals wMch have been subjected to 
vanous operative procedures (5, 10) Un- 
questionably, these procedures alter the 
normal functions of the gallbladder Fur- 
thermore, m view of the fact that ammals 
do not present the same conditions as man, 
either as to the anatomy and physiology 
of the gallbladder or the chemistry of the 
bile, the direct clmical apphcation of such 
observations is a fallacy 
Graham and Cole’s important discovery 
of visualization of the gallbladder (11) 
lends itself ideally to an investigation of 
this subject m man Their method has 
been thoroughly studied by Boyden (86), 
who employed a specific meal (five egg 
yolks, well nuxed with a half a pmt of 
cream) to determme the emptymg tune of 
the gallbladder This highly concentrated 
fatty meal has been utihzed by many m* 
vestigators to study motihty of the gall- 
bladder and has been generally adopted 
as a routme procedure In addition, other 
investigators (12, 13) have reported on 
delayed gallbladder emptymg following 
starvation and high carbohydrate diets 
AH of these methods, while of great scien- 
tific mterest, fail to conform iwth the 
normal daily routme dietary habits of the 
individual 

We have therefore decided to reopen the 


. of Radiology and Pathologj, Xlenoph Hospital. Kansas City Mo Read by title 

iFrom the V h Amcnca Chicago lU Kov 9-10.^1945 

the Thirty-first Ann^ " nhysiology of the gallbladder is nianifcsted in three types of activity absorpuon, 
1 According to Ivy (Sl. p 
a-eUon. and motor actm y 
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subject and study the motihty of the gall- 
bladder by a method which is m conformity 
inth normal eating habits ® This new ap- 
proach may give additional information 
concermng the motor activity of the gall- 
bladder under normal and pathologic con- 
ditions It may seem tnte to state that 
basic knowledge of the normal must be es- 
tablished before determining the patho- 
logic, but, m retrospect, we fear this process 
has been reversed m roentgen observations 
of the gallbladder 

Our method of study to determine the 
normal is as follows (1) From the out- 
patient clmics, mdividuals of different ages, 
sex, and nationahty are selected, with no 
history, past or present, of abdommal 
complaints (2) On the day preceding the 
roentgen examination, the patient is m- 
structed to abstam from all fatty foods at 
lunch (3) At 4 p M , 3 6 gm of sodium 
tetraiodophenolphthalem'* is taken m water 
or grape jmce, and this dose is repeated at 
C P M if the subject is overweight This 
dye IS employed because our past expenence 
IS mainly based on its use and most of the 
physiologic experiments have been per- 
formed with it No food IS eaten until the 
vray exanunation the following mornmg 
at 8 o’clock (4) The patient is then m- 
stmcted to eat his usual breakfast and, one 
hour later, x-ray studies are again made 
(5) Further roentgen studies are made one 
hour after each subsequent roubne meal 
until the dye disappears ' In the mean- 
tune, the patient pursues his daily routme 
The findmgs according to this method 
are recorded m the accompanymg table 
Before discussing the data in the table 
and our plan of further investigation, we 
wish to state that we are fully aware that 
defimte conclusions cannot be drawn from 
this small senes of observations The 
great shortage of films during the past war 
years has been a senous handicap and is 
niainly responsible for this shortcoming 
Certain trends, however, seem apparent 


In futiin btudics, in addition to recording th' 
on cuts of tin. ineal, ne intend to i_\prebs the ainoun 
ol Ut conbuincU b> actual figures 

Ml, 1,^ intend to condULt a com[jarattve senes o 
studies Using Priodas 


There is a wide range of normal empty- 
mg rate withm the first twenty-four hours, 
havmg no defimte relation to age, sex, or 
eating habits In only one case, Case 11, 
were forty-eight hours required for com- 
plete emptymg of the gallbladder, even 
though meals ample m fat were consumed 
In contrast, a sixty-six-year-old man, Case 
9, showed complete emptying after a break- 
fast winch contained practically no fat 
Two patients, Cases 8 and 12, showed no 
contraction of the gallbladder after a 
breakfast containing an appreciable amount 
of fat, but emptymg occurred after sub- 
sequent meals variable m fat A similar 
response was noted m Case 4, where meals 
of moderate fat content were consumed 
These facts, meager as they are, suggest 
future trends of our investigation Nor- 
mal subjects showmg poor contraction 
after their routme meals will be further 
investigated ivith the Boyden meal It is 
possible that a person may show good 
emptying with the Boyden meal, yet may 
reveal marked delay under his normal 
eating habits On the other hand, there 
may be delayed response after the Boyden 
meal m someone who is accustomed to 
consummg large quantities of fat In 
other words, we are bent on determimng 
whether the response to the Boyden meM 
IS a true test of the emptymg time of the 
gallbladder for a particular mdividual 
Further, it is essenbal to determine the 
degree of vanability of the individual 
emptjung rate under normal conditions 
Retummg to Case 11, m which forty-eight 
hours were required to empty the gall- 
bladder completely, we must consider 
that this patient presented no abdommal 
complamt In tins respect, she was as 
normal as those with complete emptymg 
mthm the first twenty-four hours And 
It may very well be that m our future 
studies, compnsmg a large series, we will 
find mdmduals who require more than 
forty-eight hours for emptying of the gall- 
bladders, but who still may be perfectly 
normal If this be the case, then we must 
rexuse our ideas concermng delayed empty- 
ing of the gallbladder (so-called poorly 
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F rom time to time we have observed 
that patients were subjected to chole- 
cystectomy merely because they presented 
nght upper abdominal complamts and 
roentgen evidence of delayed emptying of 
the gallbladder (so-called poorly function- 
mg gallbladder without stones), though 
general examination revealed no demon- 
strable cause for their symptoms In 
most instances, the symptoms were im- 
reheved and histologically the gallbladders 
proved to be normal This condition pre- 
vails despite the fact that many observers, 
as Graham and Mackey (1), Ivy and Bergh 
(2), Ravdin, Riegel, Johnston, and Mom- 
son (3), Sosman (4), and others, have em- 
phasized the differential diagnosis be- 
tween the surgical and the non-surgical 
gallbladder While lack of this knowledge 
may be one of the factors accounting for 
such errors m surgical judgment, another 
more important cause is the lack of com- 
pletely estabhshed concepts concemmg 
the normal physiology of the biliary tract 
With these consideratioiis m mmd, we 
deeded to direct our mvestigation to one 
phase of bihary tract physiology, namely, 
the motor activity of the gallbladder * 


Smee we employed the x-ray method for 
study, our mterest was mainly centered 
on the mechamsm of emptymg of the gall- 
bladder 

Before contmumg with this discussion. 
It is necessary to clarify our conception of 
the term stasis, smee it is generally assoaa- 
ted with any consideration of this subject 
To avoid any misconceptions, from the 
roentgen standpomt, we understand st^is 
to min simply delayed emptying of the 


gallbladder Further, for the time being, 
we are not concerned with the maze of 
theones (6, 7, So, 9) anatomic and physio- 
logic, which have been offered in an attempt 
to explain the cause of delayed emptying, 
but merely with its actual demonstrahon. 

In studymg the hterature, one finds rfr 
ports of expenments and observabons on 
animals wtuch have been subjected to 
vanous operative procedures (5, 10) Un 
questionably, these procedures alter the 
normal functions of the gallbladder Fur- 
thermore, m view of the fact that animals 
do not present the same conditions as man, 
either as to the anatomy and physiology 
of the gallbladder or the chermstry of the 
bile, the direct chmcal apphcation of such 
observations is a fallacy 
Graham and Cole's important discovery 
of visualization of the gallbladder (11) 
lends itself ideally to an mvestigation of 
this subject m man Their method has 
been thoroughly studied by Boyden (8i), 
who employed a speafic meal (five egg 
yolks, well mixed with a half a pnt of 
cream) to determme the emptymg time of 
the gallbladder This highly concentrated 
fatty meal has been utdized by many in- 
vestigators to study motihty of the gall- 
bladder and has been generally adopted 
as a routme procedure In addition, other 
mvestigators (12, 13) have reported on 
delayed gallbladder emptymg foUowmg 
starvation and high carbohydrate diets 
All of these methods, while of great saea- 
tific mterest, fail to conform with the 
normal daily routine dietary habits of the 
individual 

We have therefore decided to reopen the 


- — „ nt UaUioIoEV and Pathology, Jlenorah Hospital Kansas City Mo Read bv title 

1 From the of tS Radiological Society of Xorth America Chicago III Vov O-lo/lWS 
the Thirty A,Vk^lology of the gaUbladder is manifested in three types of activity absorption, 

1 According to Ivy (W, tne p / 
crcuon. and motor activity 
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cob with butter, 1 slice of bread and butter) emptying was complete 
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fimctionmg gallbladder) and stasis May 
not our present concept of stasis of the gall- 
bladder be subject to the same errors as 
our concept of stasis of the colon enter- 
tained m a bygone era? It will be recalled, 
as Barclay (14) points out, that "it was 
thought that m the alimentary tract, 
movements took place on a fixed schedule — 
if this schedule was not adhered to, stasis 
occured m vanous parts, toxic products 
were absorbed, and symptoms would re- 
sult The diagnosis of stasis was mvoked 
for seemmgly any and every disease 
Stasis-mmded surgeons were prone to per- 
form the shngmg-up operations on the 
caecum ’’ Axe we passmg through a 
similar phase m relation to the gallbladder? 

Our future studies wiU be directed toward 
answenng these questions and determining 
the vahdity of the above concepts Fi- 
nally, our efforts will be directed toward 
taking the problem of delayed emptymg 
of the gallbladder out of the realm of em- 
pmcal speculation and plaang it on a 
scientific basis 

SUMMARY 

1 A prehmmary report is made on a 
study of one phase of bdiary tract physi- 
ology — the motor activity of the gall- 
bladder Smce the x-ray method is used, 
interest is mainly centered on the mecha- 
nism of emptymg 

2 To determme the normal emptymg 
time of the gallbladder, a method is em- 
ployed which conforms ivith the normal 
eabng habits of the individual 

3 Present and future trends of this in- 
vestigation are discussed 


4 A concept concemmg delayed empty- 
mg of the gallbladder (so-called poorly 
fimctionmg gallbladder), or stasis, is pre- 
sented 

Note We wish to thank Mrs Mildred Kice 
and Miss Helen Root for aid in preparation of the 
manuscript 

Menorah Hospital 
4949 Rockhill Road 
Kansas City, Mo 

REFERENCES 

1 Graham, E A, and Mac:kby, W A A Con- 
sideration of the Stoneless Gall Bladder JAMA 
103 1497, Nov 17, 1934 

2 Ivy, A C , and Bergh, G S Applied Physiol- 
ogy of the Evtrahepatic Bdiary Tract JAMA 
103 1600, Nov 17, 1934 

3 Ravdin, I S , Riegel, C , Johnston, C G , 
and Morrison, P J Studies in Bdiary Tract Dis- 
ease J A M A 103 1604, Nov 17. 1934 

4 SosMAN, M C Radiologic Aspects of Gall- 
Bladder Disease New England J Med 231 786, 
Dec 14, 1944 

5 Ivy, A C Physiology of the Gall Bladder 
Physiol Rev 14 1, January 1934 

6 Russell, T H , Carter, R F , and Oppenheim 
E GaU Bladder Disease Etiology, Diagnosis and 
Treatment Bud Neiv York Acad Med 19 77, 
February 1943 

7 Aschoff, L Lectures on Pathology New 
York, Paul B Hoeber, 1924, p 181 

8 Boyden, E a An Analysis of the Reaction 

of the Human Gall Bladder to Food Anat Rec (o) 
40 182, Oct 25, 1928 (b) Ibid, p 147 (c) Ibid, p 

149 

9 Newman, C Physiology of the Gall-Bladder 
and Its Functional Abnormahties Lancet 1 785, 
Apnl 15, 841, Aprd22, 896, Apnl29, 1933 

10 Whitakhr, L R Mechanism of the Gall- 
bladder and Its Relation to Cholelithiasis JAMA 
88 1542. May 14, 1927 

11 Graham, E A , and Cole, W H Roent- 
genologic Examination of the Gall-Bladder, New 
Method Utilizing Intravenous Injection of Tetrabrom- 
phenolphthalein J A M A 82 613, Feb 23, 1924 

12 SussMAN, M L Emptying of the Normal 
Gallbladder Am J Roentgenol 38 867, December 
1937 

13 SosMAN, M C , Whitaker, L R , and Edson, 
P J CUmcal and Experimental Cholecystography’ 
Am J Roentgenol 14 501, December 1925 

14 Barclay, A. E Radiology — Empiricism or 

Science? Bnt J Radiol 16 344-347, November 1943 










VoL-17 


Liposarcoma 


501 


sarcomas into several types, but for the 
present purpose it will suffice to follow 
Stout's suggestion that they be looked 
upon as a single group capable of manifest- 
mg different degrees of differentiation 
He hsts the following (1) a well differ- 
entiated myxoid type, (2) a poorly differ- 
entiated myxoid type, (3) a round-ceU or 
adenoid type, (4) a mixed group It is 
questionable if cases of the first type ever 
metastasize, and by many authors they 
would not be accepted as sarcomas, the 
other types are defimtely malignant 
Difference of opimon also prevails as re- 
gards the radiosensitivity of these tumors 
Very few instances are recorded m which 
radiation m adequate dosage has been 
employed m their management, and brief 
and incomplete periods of follow-up exam- 
mation detract considerably from the 
value of many of these accounts 
The case here reported was encountered 
in a senes of more than 2,200 personally 
treated cancer patients There is no other 
recorded instance of this disease m the 
pathological laboratones of the three gen- 
eral hospitals m the aty of Wmdsor The 
histologic diagnosis, made by Dr S M 
Asselstine, has been confirmed by Professor 
James Miller of the Department of Path- 
ology of Queen’s University, Kingston, Dr 
M E Maun of Wayne University Medical 
School, Detroit, and Dr Arthur Purdy 
Stout of Columbia Umversity, New York 
Dr Stout reported as follows “I am in 
agreement with Dr Asselstine that it is a 
hposarcoma The tumor, both m its pn- 
mary mamfestation and in the lung 
metastasis, tends to form rounded cells, 
most of them wth foamy cytoplasm, al- 
though some show no evidence of intra- 
cellular hpoid This IS, then, one of the 
less common round-cell forms of hposar- 
coma, which reproduce m then growth the 
appearance of broivn fat It is interestmg 
to find a tumor which maintains the same 
morphology everywhere and does not tend 
to reproduce the more common myxoma- 
tous form of embryonal fat ” Five of the 
41 cases reported by Stout were of this 
round-cell tN’pe No follow-up records were 



Fig 1 Liposarcoma of soft tissues of the arm of a 
woman 29 years of age. There was a history of rapid 
growth followmg accidental discovery of the tumor sue 
months previously 

Fig 2 Appearance three months after surgical ex- 
cision and interstitial radium treatment, and two 
months following completion of postoperative s-ray 
therapy 

available for 2 of his patients, 2 died in six 
and fifteen months, respectively, from 
pulmonary metastases , 1 is reported ahve 
without recurrence after mne years It 
would be difficult, if not impossible, to de- 
tenmne the number of cases of this type 
among the 134 other cases recorded m the 
hterature, but it is evidently small The 
ranty of the type, coupled with the fact 
that this patient was treated by both 
surgical and radiotherapeutic procedures, 
kept under observation six years and three 
months after she was onginally seen, and 
then studied at autopsy, would appear to 
warrant the followmg report 

CASE REPORT 

A white woman, aged 29 years, mamed and the 
mother of three children, was referred on Feb 13 
193S, for consultation respecting a swelling m her 
left arm and a painful mass m the pelvis She had 
first noticed the swelling in the arm six months 
prewousK , when it was the size of a hen’s egg She 
had been advised to apply hot fomentations, but 
these failed to ha\t anj effect on die swelling, whicli 
increased rapuil\ m size Five weeks previous to 
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I T IS remarkable that a fassue so common 
as fat and so prone to benign tumor 
formation should so seldom be the source 
of cancer Liposarcomas, while not often 
omitted from any classification of tumors, 
occur only rarely Although the tumor was 
recognized histologically by Virchow m 
1857, it IS difiBcult, from av^able data, to 
estimate the number of cases reported 
In a critical analysis of the hterature in 
1910, Robertson (10) accepted only 18 
cases Moreland and McNamara (8) 
comment upon the few recorded mstances 
but suggest that these growths may have 
been mistaken for endothehomas and other 
tumors They descnbe 9 cases of hposar- 
coma m a group of 16,000 patients with 
tumors, and offer the opmion that the 
dmical frequency may be greater than the 
few reported histones would mdicate 
Mallory (7), on the other hand, says that 
the pathological diagnosis of hposarcoma 
IS unusual, that the presence of fat in 
tumor cells is not particularly uncommon 
and may merely mdicate a degenerative 
phenomenon, and that he is rarely confi- 
dent m makmg a diagnosis of hposarcoma 
Stout (13), recently reportmg^pon a senes 
of patients with hposarcoma, has com- 
prehensively reviewed the hterature and 
histology of these growths and compiled 
an extensive bibhography He states that 
134 cases are recorded, and adds 41 more 
which have been studied m the Laboratory 
of Surgical Pathology of Columbia Um- 
versity dunng thirty-seven y^ (21 on^- 
natmg from the Presbyterian Hospital, the 
remainder from other sources) 

X^e Columbia Umversity ^oup 
/'ent of the tumors arose from 


, 35 
the 


6 cases mvolved the trunk, 5 the head, 
face, and neck, 3 the grom and inguinal 
canal, 3 the leg, 3 the arm and forearm, 

1 the breast This distnbution corresponds 
to that found by Moreland and McNamara 
and other authors, who place the most 
frequent site of ongm m the soft bssues of 
the lower extremities or retropentoneal 
space Cases are reported occurring in the 
vulva (14), bone (12), extradural space 
(3), mediastmum (9), pleural cavity (2), 
uterus (11), and stomach (1) 

The tumor may appear m patients of 
any age, mcludmg children (6), but is 
most often seen m the years between thirty 
and sixty Unlike hpomas, which are 
said to be three times more common m 
females than m males, hposarcomas have 
been recorded shghtly more frequently m 
the male sex Growth, frequently rapid) 
may be slow and symptomless over a period 
of many years The tumor is character- 
istically encapsulated, and seemingly read- 
ily removable, but recurs, often repeatedly 
and m a more anaplastic state, ultimately 
to cause death by pulmonary metastasis 
The theory, held for many years, that 
fat cells are merely fibroblasts modified for 
the function of fat storage is no longer 
acceptable Fat cells are now beheved to 
ongmate from their own speaalized hpo- 
blasts, which are readily distmguishable 
from fibroblasts, especially, accordmg to 
Stout, when grown tn vitro Abnonnal 
tumor growth of these hpoblasts usually 
brings about the development of a hpoma, 
more rarely a hposarcoma White the 
majority of hposarcomas ongmate as such, 
an undetermined but defimtely small per- 
centage result from mahgnant change m 
an already existmg hpoma 

Considerable vanation of opinion exists 
as to the advisability of subdividing hpo- 
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of gebtmous substance was escaping from a nunute 
rupture of the capsule postenoriy The capsule, 
bound down by d^cate adhesions, rvas enucleated 
in an otherwise intact manner, and without dif- 
ficultj, from all areas except the lateral head of the 
tnceps, a portion of which, muscle was removed 
along with the tumor The excision appeared to 
surroimd the growth completely Five lO^mg and 
three o-mg radium element needles with 0 G mm 
of platinum filtration were implanted m the long 


sists of polyhedral cells with nuclei of vanous sizes, 
many of these cells are vacuolated, m some areas 
the cells are more spmdle-shaped A considerable 
fibrous stroma drndes the cells into large groups 
At one point there is defimte mvasion of the capsule, 
with growth extending mto the surrounding muscle 
tissue Some areas are fairly vascular, and there 
is some haemorrhage into the tissue A few rmtotic 
cells are present Fat stain shows the vacuolated 
cells to contain fat ” (Fig 3 ) 



Fig 4 Photonncrograph of recurrent nodule from beneath the operative scar, three and one- 
“ 01 } jcars after removal of pnmary tumor In comparison with the ongmal tumor, the recur- 
riuce emitams more fairly large, polyhedral cells, with fewer vacuoles, and more numerous 
nuiouc figures 


tn^ ntargin of the lateral head of the 

'' f’ posterior border of the deltoid, for a 

•J-^ofl.Siomg lir 

tl'c paUiological report was as follows 

specimen consists of an en- 
Tlie growth 10 5X75X45 cm in size 

^Iiowin and irregular, with an area 

“u ** haemorrhage mto tlie tissue 

icroscopic The nujonls of the growth con 


“Palfiological Diagnosis Liposarcoma 
The w ound healed normally , and a course of post- 
operative roentgen irradiation through four portals 
was begun on March 1, utilizing tlie same factors 
as before, for a total further dosage of 4,400 r, this 
was completed on March 30 On Apnl 22, the 
patient had a well de\ eloped erythema, but no 
actual blistering there had been a gam of 1C pounds 
in w eight On Mav 20, the skin w as noniiaf (Fig 2) 
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consultation, a severe pain m her abdomen caused 
her to faint For two weeks she had had a high 
temperature, and for ten days there had been a 
purulent discharge from the rectum 
The mass m the left arm, situated immediately 
below the aiHIa, measured 9 X 9 X 7 cm It seem- 
mgly was attached to the tnceps muscle, was only 
shghtly movable, and qmte firm in consistency (Fig 
1) It was not attached to either skin or bone 
Pelvic exaimnation revealed a large abscess, which 


Roentgen irradiation of the tumor was advised 
as a prelunmary to surgical removal, 200 r, meas- 
ured m air, was given for each of 8 daily doses at 
200 kv , 20 ma , and 50 cm STD, through two 
10 X 15-cm portals, with a Thoraeus "A" filler 
No apparent change m the tumor resulted during 
this time, hut there was a marked improvement 
m the pelvic condition, with subsidence of the 
temperature to normal and a blood count indicatiie 
only of secondary’ anemia 



Fiw 3 Photomicrograph of primary tumor A fibroid stroma separates masses of rounded 
rells into large groups ilany of these cells are vacuolated foamy, and contain fat Diagnosis 
Liposarcoma of round-cell or adenoid type 


through the rectum No other masses 
md there was no Ijnnphatic enlarge- 
T^ pah-t weighed 12S pounds, the 

, of 175 pounds she attnbuted 

froml^^^^'^nSmcei^t Svic trouble X-ray 
to dietmg and t humerus were 

negative. Th probably either a myosar- 

that the pelvic abscess 

“Entirely comadental 


OperaUon ^^as performed on Feb 1938 A 
vertical incision some 20 cm m length was niad^ 
o^e^ the posterior border of the deltoid. Tbe 
deep fascia ivas opened, the deltoid was retracted 
forward, and the long head of the tnceps poster- 
iorly, exposing the brachial vessels and iradial nerve* 
An encapsulated, soft, jehowish tumor was found 
1> mg beneath the deltoid and intimately attached to, 
and seemingly arising from, the lateral marcm 
of the lateral head of the tnceps A small quantity 
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with fewer vacuoles and numerous nutotic figures 
(Fig 4.) Diagnosis Liposarcoma ” 

The wound healed slowly, a small necrotic area 
at its base persistmg for several months, but with- 
out any evidence of further recurrence of the tumor, 
and the next summer the patient underwent an oper- 
ation for the coexistmg pelvic inflammatory disease 
The patient conbnued to report regularly for ex- 
amination, and on Nov 5, 1943, a second recurrence 


palpable Although the patient’s weight had been 
mamtained at 140 pounds, she began to suffer con- 
siderably from pleuritic pam, and on Jan 16, 1944, 
the chest exammation was repeated The area pre- 
viously noted was found to be more extensive and of 
greater density than on Nov 8, now reachmg to the 
level of the 8th mterspace (Fig 5, B) On March 9, 
1944, 1,000 c c of clear yellowish fluid were with- 
drawn from the pleural cavity A film now showed 



Fig 7 Photomicrograph of pulmonary metastasis The morphology of the pnmary tumor is 
maintained, with no tendency to reproduce the more common myxomatous form of embryonal 
fat 


was obsened, as a rounded, moderately finii mass, 
6X1 cm , 111 the substance of the tnceps muscle, 
high up beneath the upper portion of the scar A 
chest lilni at tins time (Fig 5, A) showed a large 
area of consolidation above the left diaphragm, ex- 
tending as high as the let el of tlie 9tli interspace 
posteriorly Vn additional course of 200-kv 
llicrapy was gi\en to the axillary' region, centered 
o\cr the tumor m tlie arui, 4,200 r being deli\ercd 
to this area lietween Not S and Dec 1, iai3 By 
cc 10 the mass was tert much smaller and barely 


complete obliteration of the lower two-thirds of the 
left lung field with considerable flmd still present 
(Fig 5, C) Two days later another 700 c c. of 
flmd were tvithdrawn Subsequent detenoration w os 
rapid, and death occurred on May 25, 1944 
At autopsj several pmts of straw-colored fluid 
were found in the left pleural cavitj An incom- 
p!etel> encapsulated tumor, 28 X 22 X 15 cm (Figs 
0 and 7) occupied the lower lobe of the left lung 
and was adherent to the posterior pleural wall the 
diaphragm, and the surface of Uie pericardium 




Fig 5 RoentgMograms of chest shomng the rapid growth of the metastatic tumor A Nov 8, 1943 B 
Jan 15, 1944 C Margh 9, 1944, su years after removal of the original lesion m the arm 



Examination at regular mtervals duntig the en- 
suing three vears showed no evidence of the growth 
or change m weight, but on Aug 22, 1941, a nodule 
13 mm. in diameter was found immediately beneath 
the skm 1 cm medial to and 3 cm above the lower 
end of the operativ e scar This tvas excised on the 
foUowmg da) , through an ellipUctd incision 6 cm in 
Sngth Ld 3 cm. m ividth. with remov^ of the 
Srlymg superfiaal fascia and outermost fib^ of 
imamiymg ^ nodule ivas encapsulated 

the tnceps mi^e 

and needles were mserted m the tnceps 

^cle Sath the site of excision, and the wound 


was closed with sdk. The needles were left m place 
hours, giving a dose of 1,470 mg hr 
pathological report w as as follows 
Macroscopic A diamond-shaped area of slm 
4 cm long and 2 cm wide at the broadest portion, 
wth an area of fatty and fibrous tissue 5 0 X 4 0 X 
1 a cm in sire In the center of the latter is a small 
encapsulated area 1 5 cm in diameter 

,rrr,x^hZT^‘i‘' 1 sections consist of a new 
large round cells, many of the foam- 
wll type There is dehmte invasion of the muscle 
In compa^n with the ongmal tumor, the recur- 
rence contams more fairly large polyhedral cells 



Albers-Schonberg Disease — A Family Survey' 
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Washington, D C 


A lbers-Sch5nberg disease or “marble 
bones” ts a disease of unknown etiol- 
ogy, famibal m occurrence, and character- 
ued by an mcrease in the radiographic 
density of the bones, but with preser- 
vation of their structural contour The 
condibon is usually widespread throughout 


narrowed This results m pressure on the 
cramal nerves, with such sequelae as facial 
palsy or paralysis, speech defects, deafness, 
optic atrophy, etc The presence of some 
of these sequelae, namely, partial faaal 
paralysis, bilateral unpaired heating, and 
a speech defect, along with intractable 
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the skeletal system On roentgenograms 
tlie bones appear almost homogeneous m 
consistency, and differentiation between 
compact and cancellous bone is absent 
Progressive anemia, which is characteristi- 
cally seen in the disease, is probably ex- 
plained by the destruction of the bone 
niarrow by the lime deposits The base 
0 the skull IS frequently involved, and the 
oraniina of exit for the cranial nerves are 


headache, was the chmcal reason for the 
reference for roentgenograms of the skuU 
of our first patient ivith Albers-Schonberg 
disease After the disease was recogmzed 
m the first patient, roentgenograms of all 
members of the farmly were subsequently 
made, a procedure which should be fol- 
lowed wherever possible This sur\ ey 
included all ten cluldren of the family, the 
two parents, two sisters of the mother, and 


ton Ray DuparUuuit of rrccdiiiui's Hospital and Howard University College of Medicna W asinne 
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The upper lobe uas collapsed The entire lung 
weighed 3,650 gm There was no other demon- 
strable growth m the thoraac or abdominal cavi- 
ties, and no gross evidence of tumor at the site of 
the last local recurrence under the operative scar 
on the arm, this area unfortunately, however, was 
not examined microscopically 

DISCUSSION 

The encapsulation of these tumors is apt 
to delude one into proffering a good prog- 
nosis, whereas all authors agree that recur- 
rence and ultimate metastasis are the rule, 
although m Geschickter’s senes (5) an 
average penod of ten years elapsed be- 
tween the first complamt and the occur- 
rence of known metastases 

The location of the tumor m the case 
here reported was such that amputation 
was beheved to offer bttle prospect of 
satisfactorily elimmating the disease, with 
the result that the patient was treated 
more or less in accordance with the recom- 
mendations of Ewmg (4), who states that 
“the high mortahty follomng surgical 
evtirpation, together ivith the considerable 
radiosensitivity of many of the tumors. 


SUMSIARY 

Liposarcomas are rare but on occasions 
add to the interestmg diagnostic and thera- 
peutic problems of a tumor clinic 
The tumor m the case reported is one of 
the less common round-cell forms, simuSat 
mg broivn fat, rather than the more com 
monly encountered myxomatous tj'pe 
which resembles embryonal fat 
The patient remamed free from any en- 
dence of her disease for three and one-half 
years followmg excision and radiotherapy 
and then had a recurrence m the lower end 
of the operative scar This was sahsfac 
tonly obhterated, and she remamed dm 
ically free for a fmther penod of two years, 
when another recurrence developed nearb), 
as well as metastasis to the lung, which 
caused death six years and three months 
after the ongmal admission 

To date, local recurrences and ultimate 
death from metastases have been the rule 
m cases of this disease 

1687 Wyandotte St. East, 

Windsor, Ontario, Canada, 


especially the myohposarcomas, seems to 
call for a conservative program mvolvmg 
diagnosis by aspiration, external radiation, 
followed by mterstitial radiation if re- 
quired, and surgical resection of the re- 
sidual tumor if demanded ’’ While failure 
of the primary tumor to respond visibly to 
1,600 r of roentgen radiation, m the case 
reported, is indicative of at least moderate 
radioresistance, 4,200 r caused regression 


m size and ultimate macroscopic disap- 
pearance of the final local recurrence The 
fact that these local recurrences did, how- 
ever, take place, despite imtial heavy post- 


erative irradiation, makes it appear nn~ 
ely that cure can be obtained by such 
‘ans Amputation has seldom been re- 
rted to m these cases, probably because 
e location of the tumor so often renders 
impossible or, at the most, highly unde- 
able but the bad end-results so far ob- 
med’would cause the author to recom- 
end an adequate course of preoperative 
“tgeu irradiation foUowed by amputa- 
m wherever possible 
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Fig 3 Case I Left lateral and anteroposterior views of the thoracolumbar spme The bodies 
of the vertebrae are extremely dense and appear almost homogeneous in consistency 



fihnu ^ 1 ?^*^ * Antcropostcnor and laUral Mtus of nght forearm, and of the left tihn 
There is a marked increase m duisit> in these bones Xote that the 


(lattUa also is increased in density 
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r Tlie bony 

,-. ,. „«=,,r,T cVK’‘;t film and anteroposterior film of pelvis and uppCT fernora 

^ tiw^ pd^^^d upper ends of both femora show the dense, compact changes of the disease 

, A The oater-~ is a 17 >ear old Negro female appeanng mu^ 

both, inatenial grandpax requisition for examination read D 

no1 (rrandparents were deceased g^jj nerves and intractable 

fruind in four of the children but .. expression uas Want 

f the other members of the family grotesque She was unable to wrinkle her forehe 

mnoneoitn tv,p, inncience of Albers- smile Her mouth was small, with thin bps, 

Chart I summanzes of drawn to the left Heanng was impaired on tod 

cirhonberg disease m three ge Vitcin- sides. Her mentalit> was subnormal, with diffi 

e f TTnlv under discussion Case ni remembenng and mabilit> to reason ww 

the lamuy a^ried members of the family Jjgj. speech was slow , with a nasal quahti , and duB 
jies of the an cult to understand 

follow The Hinton and Eagle tests were normal Tb 


pies of the an cult to understand 

follow The Hinton and Eagle tests were normal Tb 

T- f' P was the first one blood findings were hemoglobin GO per cent, re 

CASBl(F>gs 1-i) .fed^radiographicallj She cells 4,380,000, white cells 8,250, acid phosphatas. 

of the familv to be stu t 


s 



Fig 3 Case I Left lateral and anteroposterwr views of the thoracolumbar spine The bodies 
of the vertebrae are extremely dense and appear almost homogeneous in consistency 
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Fig 5 Case II Left lateral vie\\ of sLull and vieu with occiput doim Thickening of the tables and marteil 
homogeneous increase in density of all the skull bones axe apparenL 


Oi unit, alkaline phosphatase, 3 umts, calcium, 
S 4 mg per 100 c c Visual fields were diminished 
bilaterally 

Roentgenographicallj all the bones forming the 
skull were dense, with unusual thickening of the 
tables In some places these measured 2 5 cm 
Diploic bone appeared as dense and compact as cor- 
tical bone The optic foramina were narrowed 
The thoraac cage, pelvis, and bones of the upper 
and lower extremities showed similar dense, compact 
changes Changes m the epiphyses were similar to 
those in the shafts 


C\SE II (Figs 5 and 0) if P , a Negro male Id 
y ears old, like his sister (Case I), appeared older than 
the age given His mouth was draivn to the left 
His hearing was impaired on both sides His speech 
was not clear and, as m the case of his sister, his 
mentahty was below normal Sei'ere headaches 
had been present over man\ months Laboratory 
findings showed moderate secondary anemia with 
70 per cent hemoglobm Serologic studies, calcium, 
phosphorus, and phosphatase were within normal 
limits The visual fields were diminished bilateralii 
Roentgenograms of the skull, thorax, pelvis, and 
long bones showed severe dense bone changes of 
Albers-Scli6nberg disease Both optic foramina 
were narrowed 


Case III (Fig 7) T L P . a Negro male 10 y ears 
d had nght-aded weakness of the faaal muscles, 
It' the mouth was not drawn to the side Heimng 
as slightly impaired on both sides The patient 
SeLd more intelligent than the two prewoush 
Sd (Cases I and II) Visual fields were di- 


nunished on both sides, but less so than m the Ivtc 
prexnous cases Laboratory tests, earned out as m 
Cases I and II, showed no abnormal findings witi 
the exception of a moderate secondary anemia 
Dense changes of Albers-Schfinbeig disease inm 
demonstrable roentgenologically in the bones of thf 
skull, thorax, pelvis, and extremities, but were less 
severe than m the preceding cases 


Case IV (Fig 8) V T P , a Negro male 7 yean 
of age, had bilateral impairment of hearmg and 
nght-sided facial weakness, but paralyreis of tht 
facial nerx'e had not taken place He appeared men 
tally retarded The Hinton and Eagle tests were 
negative Hemoglobin was 70 per cent, the red 
cell count 2,440,000, white cell count 7,050 Calaum, 
phosphorus, and phosphatase were within normal 
limits 

Roentgenograms showed bone changes m ll’* 
skull, thorax, pelvis, and long bones characteristic 
of early Albers-SchOnberg disease 


Case V (Fig 9) The case of V R P , a 2 year 
old sister of the other patients, is reported because 
of the discox ery m roentgenograms of the skull of a 
foreign body (screw) approximately 2 cm in length, 
deeplv embedded in the soft tissues of the floor of the 
left inferior meatus of the nose The screw was re- 
move surgically with the child under general ones 
thcsia No one m the family knew how tlie screw 
got into her nose The service done on this patient 
was a measure of compensation for the many tnps 
from their tobacco farm in Mary land to the hospital 
° wmplete this work Rouitgenogiaim 
oi thfc child s skeleton were normal 
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Fik 0 Case II Antcropostenor view of pelvis and nght and left optic foramina 
pels I and upper ends of both femora show marked homogeneous increase in density 
optic foraimna (indicated by arrons) are narrowed 


The 

Both 


DISCUSSION 1-0 Pine (4), up to 1929 a total of 20 cases 

"Irlarble botics” was first described in had been pubbshed Undoubtedly, a 
the literature by Albers-Schonberg (1) m great number of additional cases have been 
1004. and the disease has become known seen by radiologists, some of which have 
^ •‘llbers-Schonberg disease According been reported. The exact number, is not 
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Fjg 7 Case III Right lateral view of sLuU and anteroposterior view of pelvis Both the skull and pelvis sho' 

fairly marked increase in density 



Fig 8 Case IV Left lateral view of skull and anteroposterior view of pelvis Both the skull and pelvis sbov 
increase m density, but less marked than in Cases I II and III 


known Excellent bibliographies are sup- 
phed by Pine (4) and Alexander (2), and 
readers are referred to their papers 

While the etiology of the disease is un- 
known, its development has been studied 
by Pine He states that the condition 
begins to develop at the end of the diaphy- 
sis and extends mto the shaft at or after 
puberty Further, he suggests that, m 
view of the chalky consistency of the bones, 
which are easily cut by a penknife, and the 
frequency of fractures, the term “chalky 
bones” is more appropnate, the term 
“marble bones” bemg apphcable only m 
consideration of the appearance on roent- 


genograms There is, however, no genera 
agreement among surgeons that the bone; 
are of chalky consistency as is stated b) 
Pine 

According to Pancoast, Pendergrass, and 
Schaeffer (3), although the entire spine n 
frequently extensively mvolved, there n 
no stiffness of the vertebral joints and nc 
enCToachment on the mtervertebral diski 
and spmal canal, and there is a remarkable 
freedom from any arthntic changes 

The severe disabihties attending the 
^ease and its hereditary nature suggest 
^at members of such families should not 
become parents 
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CONCLUSIONS 

1 Four cases of Albers-Schonberg dis- 
ease occurring m the third generation of 
a family are reported 

2 A radiographic survey of all mem- 
bers of the second generation and the ma- 
ternal half of the first generation of the 
family was made No cases of Albers- 
Schonberg disease were found m this survey 

3 A short discussion of the nature of 
the disease is mcluded 

1208 Lamont St, N W 
Washington 10, D C 
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Eosinophilic Granuloma of Bone 

Report of a Case with. Preoperatxve Roentgen Diagnosis^ 
MA] PATRICK RILEY, M.C . A.U S 


A 25-vemI'OLD white soldier stationed in the 
South Pacific i\as in good health until the 
latter part of hlav 19-14 At that time, upon 
lifting a heavy airplane engine part, he first experi- 
enced sharp, stabbing pain in the right axilla and 
beneath the nght scapula Motion of the right 
arm and shoulder, coughmg, sneezing, and deep 
mspiration reproduced the pain On occasions he 
was awakened at mght bv a heavy, dull aching sensa- 
tion high m the nght axilla 






Ftc 1 Roentgenogram of 3nd nght nb Note 
Motive destruction with minunal reaction living 
of nSTCe and eroding the eortex Patho- 
^ture with caUus is at the supenor border 

Phvsiotberapy produced only moderate rehef. 
Physiotn^py P patient was admitted to a 

^ ^rstanon hosmtaf The onlj finding of s.g- 
nimbere examination nas sharp pain 

Ld mfenor bonier of the nght scapula 

at the medial and ^ Roentgen 

,Wthe disclosed 

2^,ed no similar lesions 

-T^epted for pubhcauon in December IWO 


Fig 2 Gross surgical specimen 

fracture completed at operation, and gruin 
perforatmg cortex 

Urinalysis gave normal findings, 

Bence-Jones protein were negative ^ 

showed hemoglobin 17 5 gm , w i e 
with a normal differential count (3 per 
phds), blood calaum 13 5 mg and 13 0 mg 
occasions, blood phosphorus 2 9 mg , 
tion rate 8 mm per hour (Cutlei^ A 
malana was negative, as was the K^n ^ y 

The patient was evacuated to the 
United States and admitted to a General , 
on July 2 1 , 1944 Ph> sical exammation w^ “ f 
negati\e at this time, range of motion oi 
shoulder was normal, and there was neither pm 
tenderness in the axilla or shoulder girdle 

Laborator> findings were essentially the sam 
previously reported, except that the blood . 
was now 12 3 and 12 6 mg on two 
blood phosphorus was 3 9 and 4 7 mg , tmd p 
phatase 9 2 units (Bodansky) Serum albumin w 
4 88 gm and serum globulin 2 42 gm . 

The patient was referred to the roentgenologi 
service for examination of the nght shoulder, ob 
the following opinion was given on Julv 27, Iv” 
“The 2nd nght nb at the mtd point of its shaft m the 
mid-axillary line presents an eccentnc, oval shap^ 
area of infiltrative destruction with cortical erosioi 
on the medullary side and moderate subpenostea 
new bone formation The lesion has grown m thi 
axial plane of the nb, and though there is subpenoS 
teal new bone formation, there is no soft-tissue mas 
surrounding the nb to give it a sphencal shap< 
The area of destruction is fairly sharply demarcated 
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liT 

3 Microscopic section of grumous mass Note numerous small dark-staining eosmophils intermingbng 
m sheets and cords between the large pale histiocytes X c 450 


l>ut at the margins the destructive process has in- 
filtrated between the bony trabeculae, leaving small 
islands of normal bone between areas of destruc- 
bon Similarly, m the center of the lesion, where 
destruction has been most set ere, a coarse reticulum 
of bone remams, givmg a faintly honeycombed ap- 
pearance The lesion has not expanded the cortex, 
but it has eroded the cortex on the medullary side 
ut the lower cortical margin There is no heavy 
reactionary bone condensation surroundmg the 
lesion, but a light narrow zone of reaction marks the 
hinits of the more proximal margin of the area of 
destruction There appear to be two small, incom- 
plete pathologic fractures at the cortex The area 
of destruction extends 5 cm along the axial plane of 
the nb and 2 cm across the transxerse diameter 
"Impression Although one is inclined to think 
of malignant neoplasm, entena for inahgnancy are 
not readilj, exndent, since the lesion is oval rather 
than sphencal, because the destruction is infiltra- 
te c rather than mxasivc, and because tlie cortex is 
not broken through b> the destructixe process 
On the other hand, the usual manifestations of in- 
luinniaiion arc also absent m tliat there is little or 
no nnctionarj bone condensation or reactixe 
l“''l^nosteal calcification, and no soft tissue mass 
^ f the procesi is mflammatorj , it must of neccssitj 

Expansde 


tumors, such as giant-cell tumor, are ehmmated be- 
cause of the absence of expansion of the cortex and 
of typical thin-walled trabeculation Isolated 
myeloma of the plasma-cell type does not character- 
istically present the coarse reticulum or the sub- 
periosteal new bone formation seen here Osteitis 
fibrosa cystica w ould scarcely be expected to present 
the degree of subpenosteal new bone formabon seen 
here One destrucbve benign bone tumor which 
has been described as having all the charactensbes 
of the lesion obserx'ed is solitary eosmopbilic gran- 
uloma, and it IS beheved, therefore, that this is such 
a granuloma” (Fig 1) 

The involved porbon of the 2nd nght rib was 
then resected subpenosteally At operabon a 
pathologic fracture was found m the supenor cortical 
border and, in removing the nb, an additional frac- 
ture occurred at the inferior border (Fig 2) In the 
region where the destructive lesion was demonstrable 
on the roentgenogram there was a grayish-brown 
tumor of the consistencj’ of guava jelly This 
grumous mass completelj occupied the destrojed 
area m the bone and had eroded the cortex severely 
Both antcnorl> and postenorlj the mass had pierced 
the cortex in several places and it was mfiltratmg the 
nb axialh The cortical perforation had not been 
apparent on the roentgenogram because supero- 
infcnor projection was not possible The sub- 
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periosteal new bone described m the roentgen report 
IS probably not an essential feature of the lesion, 
but rather callus resulting from the pathological 
fracture, as has been pomted out by Jaffe (1) 

Histologic exaimnation of the tissue (Fig 3) 
disclosed extensive bone destruction The essen- 
tial cells were histiocytes of a large polyhedral 
variety possessing an abundance of pale, somewhat 
foamy cytoplasm mtermmgled with masses of 
eosmophils In some sections the eosmophils were 
so numerous that they cast a red glow over the en- 
tire slide. The pathologic diagnosis was eosmo- 
phihc granuloma of bone 

The patient made an uneventful recovery and six 
months later was m excellent health and had experi- 
enced no further pam or disabdity m the right 
shoulder nor m any other organ or system Roent- 
gen exammation revealed moderate progress toward 
mostosis of the rib defect The blood calaum had 
fallen to 10 6 mg and phosphatase to 3 6 umts, 
while the blood phosphorus was 2 42 mg 


of drawing further attention to the enhty 
so that It may more often be considered m 
differentiai diagnosis, thus avoiding un- 
necessarily extensive surgery, as when the 
lesion IS mistaken for mahgnant neoplasm, 
or unnecessary drainage when it is mis- 
taken for osteomyehtis 
Given a well localized lesion of bone, 
exhibitmg characteristic infiltrative de- 
stnictioTi VTith httle or no surrounding re- 
active condensation, no soft-tissue mass, 
and no signs or symptoms other than local 
pam, m a relatively young person, eosmo- 
phihc granuloma of bone ought to be given 
senous consideration The presence of 
multiple lesions should not of itself militate 
agamst the diagnosis, smce that is not an 
uncommon occurrence 


DISCUSSION 

About 50 cases of eosmophihc granu- 
loma of bone have been reported m the 
Amencan hterature. In only three pubh- 
cations (2-4) has it been mentioned that 
this entity was considered m the pre- 
operative diagnosis, though undoubtedly 
it was taken mto consideration by some of 
the authors who have reported several 
cases The diagnosis was most often made 
after biopsy 

The present case is reported because the 
preoperative roentgen diagnosis was made 
with fair confidence, and for the purpose 
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"Iliac Homs" (Syiiimetncal Bilateral 

Central Posterior Iliac Processes) 

A CcLse Report^ 

CAPT E, E. FONG, M.C , A.U S 


A CASE OF “iliac horns” (syrometncal 
bilateral central postenor iliac proc- 
esses) IS reported here because of the ex- 
tremely unusual nature of the condition 
The patient presenting this anomaly 
was a 27-year-old woman with a mild 


was asked to return for further examina- 
tion On this subsequent exammation 
(Figs 1 and 2), the bdateral symmetrical 
iliac processes were found to arise from the 
postenor surfaces of the iha The processes 
measured approximately 2 5 cm m diam- 



Pig 1 Anteropostenor film sho\Tmg the “iliac horns,’’ the unusual obhquity of the mfenor halves of the 
5^wo-iliac joints, the rather horizontal lumbosacral joints, and the anthropoid type of pelvic mlet 
„ h'g 2 Right posterior obhoue film of the right ilium showing the base and postenor ongm of one of the 
Uiac horns ^ “ 


pertension developing durmg her first 
pregnancy She failed to respond to 
pre-eclampsia treatment, and labor was 
induced on Sept 17, 1944 A low forceps 
^very was made after full dilatation of 
e cervix and an episiotomy On Oct 
1. 1944, the vascular tension remamed 
s iglitly elevated, but the unue had be- 
come free of albumm The patient first 
^nie under the observation of the ivnter m 
January 1945, at which tune intravenous 
Pyc ography was performed Nothing un- 
n!>ua was demonstrated in the upper un- 
tract, but bilateral smooth-surfaced 
°nj protrusions were observed on the 
portions of tlie iba, and tlie patient 

Accepted (or pubhcatiou m August 19 15 


eter and projected laterally as weU as 
posteriorly a distance of about 3 cm 
The pelvic mlet was somewhat anthropoid 
m shape posteriorly The inferior halves 
of the sacro-ihac jomts were considerably 
more obhque than usual, so that a projec- 
tion of hnes drawn tangential to then sur- 
faces would mtersect at approximately a 
90-degree angle at the sacrococcygeal junc- 
tion The plane of the lumbosacral artic- 
ulation was more honzontal than usual 
Although the patient had never realized 
the presence of the “ihac horns,” these were 
easily palpable 

We were unable to recall ever having 
observed such “ihac horns” orreadmg any 
account of them Since a search of the 
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medical literature available to us failed to 
add any information, a copy of one of the 
sent to Dr L H Garland for 
his opinion and assistance He, too, had 
never seen such an anomaly and suggested 
a search of texts on comparative anatomy 
and enl^tment of the help of the Director 
of the Army Medical Museum The Jat- 
ter m t^ referred the matter to Colonel 
A de Lonmer, Commandant of the 


Xovetoitj \% 


personal search and the opinion of Dr J f 
mkholder of the Fresno State CoUegi 
(Cahforma) that there is no vertebS 
ammal which is normaUy equipped mtl 
these postenor "ihac horns ” 

We are unable to attach any useful func 
tion to the “ihac horns,” or to explau 
their etiology 

331 Vernon St 
OaJUand 10, Calif 



Army School of Roentgenology A portion 
of his reply is quoted 

“An effort was made to find reference in 
the hterature to this type of anomaly, but 
to no avail 

“We presented these films at one of our 
Monday everung sessions, where there were 
m attendance some thirty or forty doctors, 
mcluding a dozen or more well qualified 
orthopedic surgeons (Drs Speed, Boyd, 
Major Flanagan, Captain Haddon, and 
others from Kennedy General Hospital) 
No one has seen anythmg hke your case ” 
Dr Roland H Alden of the Division of 
Anatomy, Umversity of Tennessee College 
of Medicme, confirmed the results of our 


editorial addendum 

An anomaly similar to that described by 
me author was observed by the editor m 
19-5 as an madental findmg m the course 
of a routme urinary tract exanunation w 
a woman of 25 years His report at that 
e reads "There are spur-hke processes 
coming off the postenor surface of both 

sacrolhac joints 
^ congemtal anomaly " 
bifidn assoaated spma 

for comna,^ ‘^^fgenogram is reproduced 

IS added ^ request this note 
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5 

The Regional Irradiation m Malignant Neoplasms 


In outlining the most efficient procedure 
of irradiation for mahgnant neoplasms, the 
knowledge of the various ways of metasta- 
sis IS important Surgical approach, as a 
rule, remams confined to the site of the 
onginal tumor and the primary regional 
area, but radiation therapy is much wider 
m scope The formerly held view that if 
a tumor once has spread beyond the first 
barrier of regional defense the chances for 
success are practically e limin ated does not 
conform to reahties The not msigmficant 
percentage of five-year survivals m carci- 
nomas ivith metastases to the secondary 
regional areas, or even more distant parts 
of the body, attests to this fact A few 
e\amples are the 15 to 20 per cent five-year 
survival rate m carcmoma of the breast 
with metastases to the supraclavicular 
lymph nodes, a similar percentage in car- 
cinoma of the cervix with mvasion of the 
distant parametria, a 30 per cent five-year 
survival m lymphosarcomas and semmo- 
“^1 these latter at times showmg quite 
general metastases 

The major role m the dispersion of mahg- 
nant neoplasms is played by the lym- 
P atic system Taylor and Nathanson (1) 
^ lu an excellent treatise assembled all avail- 
a e information on the rather comphcated 
anatomy of this system and the vanous 
actors affecbng the chstnbution of cancer 
ough the lymphatic pathways of differ- 
^ cn parts of the body Them chief mterest 
I cstabhsh a proper background for 

c surgical management of the regional 
" metastases 

c to the exndence found, the 
of mahgnant neoplasms contmue to 
th°" 0 . vanable length of time, 

dtff ' spread by means of emboh or 
nse permeation to tlie first region of 


lymph nodes Here the metastases re- 
mam localized until progressive growth of 
the cells gradually leads to complete block- 
age of the lymph flow, when viable mahg- 
nant eells are forced through fine vessels 
of anastomosis mto the second region of 
lymph nodes The process repeats itself, 
and a similar spread occurs to a third or 
fourth region of lymph nodes Eventually 
the emboh of mahgnant cells reach the 
larger lymphatic ducts, bemg earned mto 
the general blood circulation Accordmg 
to Taylor and Nathanson, the significant 
fact is that m this centnpetal spread the 
lymphatic vessels of the lower extremities, 
abdomen, and part of the thorax merge mto 
the thoraac duct, which ascends through 
the postenor mediastmum and, after bemg 
jomed by the trunks of the left upper ex- 
tremity and of the left side of the neck, 
empties at the junction of the left internal 
jugular vein mto the left subclavian vein 
On the nght side, only the considerably 
smaller tru nks of the nght upper thorax, 
nght upper extremity, and nght side of the 
neck empty, umted or mdependently, mto 
the correspondmg jugulo-subclavian junc- 
tion 

The most common regions of lymphatic 
dissemination m mahgnant neoplasms of a 
given location are well known and need not 
be mentioned here A classical example 
is the carcmoma of the breast, where the 
first region lies in the axilla, the second m 
the supraclavicular fossa, the third m the 
supraclavicular fossa of the opposite side 
and so on There are, however, certam 
regions m which the mode of spread is not 
so evident and therefore their discussion 
may not appear out of place Of these, 
tlie retroperitoneal and supraclavicular 
regions occupy tlie most prominent place 
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Attention was first called to the signifi- 
cance of the retropentoneal region by 
Desjardins (2) in 1939, who found that it 
IS a metastatic station for a surpnsmgly 
large number of mahgnant tumors The 
lymph nodes located m this area form a 
contmuous system with the pelvic lymph 
nodes For practical purposes the entire 
system may be divided into external ihac, 
internal diac, common ihac, para-aortic, 
and mesenteric The external ihac and 
internal ihac lymph nodes are located along 
the correspondmg blood vessels and extend 
up to the bifurcation of the common ihac 
vessels, whence they continue as the com- 
mon ihac lymph nodes up to the bifurca- 
tion of the abdominal aorta and the inferior 
vena cava At this pomt the two common 
ihac chams mute to form the para-aortic 
lymph nodes, which follow the abdominal 
course of the aorta up to the diaphragm 
The mesentenc lymph nodes are arranged 
along the superior mesentenc artery and 
its branches 

The regional spheres and the rather com- 
phcated interanastomoses of all these 
lymph node groups conform to the usual 
pattern, with the exception of the para- 
aortic group As a rule, the lymph nodes 
receive lymph from the organs or tissues 
of the immediate neighborhood and thus 
their involvement constitutes the primary 
or secondary regional dispersion of a near- 
by malignant tumor With the para- 
aortic lymph nodes it is different 

Desjardins descnbed the para-aortic 
lymph nodes as a chain of twenty-five to 
thirty rather large nodes lying m front, 
behmd, and to each side of the abdommal 
aorta and the infenor vena cava Lymph 
from organs and structures of the corre- 
sponding side of the abdomen flows mto 
them, but there is also anastomosis be- 
tween the nodes on the nght side and those 
m front or behmd the vessels The upper 
nodes of the group, moreover, receive a 
g^es of lymphatic channels on each side 
directly from the testis and ovary These 
channels follow the course of the spermatic 
Qxtery m the male and of the ovarian artery 
in the female It is mteresting that, where- 


as m other locations of the body the Ijit 
phatic vessels are closely related to tk 
venous system, m the abdomen the) aa 
closer to the artenes The mesentent 
lymph nodes also commumcate inth tk 
para-aortic lymph nodes 

The imphcations to the radiologist Iron 
a more careful study of the retropentoneal 
region are mamfold In the first place, it 
becomes evident that radiation therapy to 
be successful must be extended beyond the 
site of the onginal tumor to mclude the 
primary regional and, whenever possible 
the secondary regional lymph node metas 
tases This apphes to practically all m 
hgnant neoplasms situated withm the peln 
or abdomen Secondly, m case of tuinoi 
of the ovary and testis, the upper pan 
aortic lymph nodes constitute the pnM 
regional area Only after the tumors hai 
broken through the capsule of these oi^ 
and mvaded the surroundmg structur 
does the path of lymphatic disp^i 
change In ovanan tumors, owmg to i 
situation of the organ, the extension of t 
mahgnant process is mostly by impl^ 
tion of the pentoneum, with subsequ 
metastases to other lymph node areas a 
to most of the abdommal viscera 
tumors of the testicle, the rupture ot 
capsule IS foUowed by “^^^sion 
vas and metastasis to the grom It apF 
necessary, therefore, to include * ? ! 

para-aortic lymph nodes m the irra 
of all cases of mahgnant neoplasi^ 
ovary and testis This 
entire pelvis and abdomen ™“st b 
In the case of seminomas of Ae 
the irradiation is even extended to 
chest and both supradaviciflar r? 

Thirdly, it was noted that m 
lyonphatic system proper, the r 
Sal and m parbaular tha paK'”* 
lymph nodes often form obscure m 
stations for a pnmary focus of almo 
location In other, not altoge 
instances, they constitute the sea 
pnmary manifestation of the h]e 

may remam hidden for a considerate 
length of tim e before a more tangi 
persion occurs 
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In connection with this latter, Desjar- 
dics (3) observed, for example, that the 
appearance of fever, itching, and cutaneous 
disturbances dunng the course of lympho- 
sarcoma or Hodgkm's disease is always in- 
dicative of involvement of retroperitoneal 
lymph nodes, even though no tumor may 
be palpable The rapid clearmg up of the 
symptoms f oUowmg irradiation of the upper 
abdomen furnishes additional proof of the 
correctness of the diagnosis In hke man- 
ner, a favorable response to irradiation of 
the upper abdomen pomts to a pnnmry 
lymphosarcoma or Hodgkm’s disease of the 
para-aortic lymph nodes when no other 
diagnostic signs are available Graver and 
Herrmann (4) m a recent pubhcation an- 
alyzed 406 cases of Hodgkm’s disease 
treated at Memonal Hospital (New York) 
from 1932 to 1942, mclusive, and found 
that in 11 per cent there were symptoms 
suggestmg extrinsic gastro-mtestm^ in- 
volvement, most frequently m the retro- 
P^itoneal lymph nodes An even higher 
mcidence has been noted by other investi- 
gators 

The significance of the supraclavicular 
region m the dispersion of mahgnant neo- 
plasms was studied m detail by Viacava 
and Pack (5) From a purely chmcal 
pomt of view the lymph nodes m this re- 
gion may be divided mto two groups 
those receivmg the afferents from the head, 
neck, upper portion of the pectoral region, 
and part of the arms, and those commu- 
nicating by means of efferents wth the 
rachial groups of the axillary lymph nodes 
and With the thoracic duct on the left side 
and the large lymphatic duct or its three 
ranches on the nght side In the first 
group, pnmary regional metastasis may 
occur from nmbgnant neoplasms of the 
ora cavity, sinuses, pharynx, larynx, and 
th^ of the skin In the second, 

, ^ '^'^osion represents a secondary or 
ary regional spread m a successne 
^laiuof lyinpiiatic dissemmationby emboh 
Hues the invasion may occur without 
\ Uie mtennediate parts of the 
larr* instance the supraclavicu- 

iietasloses may constitute the primary 


regional dispersion from a more distant 
focus, as, for example, a carcinoma of the 
ovary or rectum The situation is similar 
to the primary regional metastases m the 
grom from a mahgnant neoplasm of the toe, 
wlaen no other intermediate parts of the 
lymphatic system of the lower extreimty 
aremvolved 

Viacava and Pack made a statistical 
compilation of 4,365 patients with ab- 
dominal and thoracic tumors who were 
treated in the last two decades at Memo- 
nal Hospital and found that 122 of these, 
or 2 8 per cent, presented histologically 
proved metastases to the supraclavicular 
region In 73 patients the metastases 
were on the left side, m 31 on the nght side, 
and m 18 there was bilateral involvement 
Some mterestmg figures were obtamed m 
regard to the mcidence of the supraclavic- 
ular metastases from the vanous organs 
For the lung, the figure was 2 8 per cent, 
for the esophagus 13 2 per cent, for the 
stomach 8 1 per cent, for the pancreas 8 1 
per cent, for the kidneys 6 9 per cent, for 
the ovanes 6 1 per cent, for the corpus 
uteri 1 5 per cent, for the cervix uten 0 8 
per cent, for the testes 4 S per cent, for the 
prostate 1 9 per cent, and for the rectum 
0 2 per cent No metastases to the supra- 
clavicular lymph nodes were discovered in 
the records of patients with tumors of the 
small mtestine, gallbladder, or urinary 
bladder The metastatic mvolvement of 
the nght supraclavicular lymph nodes and 
the bilateral mvasion were observed chiefly 
m thoraac tumors, so that many of them 
undoubtedly represented pnmary regional 
dispersions In 41 patients of the entire 
group the supraclavicular metastases con- 
stituted the first chmcal sign of a mahg- 
nant tumor, leading to a search for the 
pnmary focus 

As m the case of the retropentoneal 
region, the early mclusion of the supracla- 
vicular region m the general scheme of ir- 
radiation of all suspected cases helps to 
improve the final results 

The above considerations arc important, 
also, from another pomt of view Radical 
surgical chssection of the lymph nodes 
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Attention was first called to the signifi- 
cance of the retropentoneal region by 
Desjardins (2) in 1939, who found that it 
IS a metastatic station for a surpnsmgly 
large number of mahgnant tumors The 
lymph nodes located m this area form a 
continuous system with the pelvic Ijonph 
nodes For practical purposes the entire 
system may be divided into external ihac, 
internal ihac, common diac, para-aortic, 
and mesenteric The external ihac and 
internal ihac lymph nodes are located along 
the correspondmg blood vessels and extend 
up to the bifurcation of the common diac 
vessels, whence they continue as the com- 
mon ihac lymph nodes up to the bifurca- 
tion of the abdonunal aorta and the mfenor 
vena cava At this pomt the two common 
ihac chams mute to form the para-aortic 
lymph nodes, which follow the abdonunal 
course of the aorta up to the diaphragm 
The mesentenc lymph nodes are arranged 
along the supenor mesentenc artery and 
its branches 

The regional spheres and the rather com- 
phcated interanastomoses of all these 
lymph node groups conform to the usual 
pattern, with the exception of the para- 
aorbc g^oup As a rule, the lymph nodes 
receive lymph from the organs or tissues 
of the immediate neighborhood and thus 
their involvement constitutes the primary 
or secondary regional dispersion of a near- 
by malignant tumor With the para- 
aortic lymph nodes it is different 

Desjardins descnbed the para-aortic 
Ijmph nodes as a chain of twenty-five to 
tLrty rather large nodes lymg m front, 
behmd, and to each side of the abdonunal 
aorta and the mfenor vena cava Lymph 
from organs and structures of the corre- 
snondmg side of the abdomen flows into 
them but there is also anastomosis be- 
tween the nodes on the nght side and those 
^front or behmd the vessels The upper 
nodes of the group, moreover, receive a 
senes of lymphatic channels 
directlv from the testis and ovary Th^ 
channi follow the course of the spermate 
artery m the male and of the ovman artery 
m ^ female It is interesting that, where- 


as m other locations of the body the Ijm 
phatic vessels are closely related to the 
venous system, m the abdomen thej are 
closer to the artenes The mesentenc 
lymph nodes also commumcate mth the 
para-aortic lymph nodes 
The imphcations to the radiologist from ’ 
a more careful study of the retropentoneal 
region are mamfold In the first place, it 
becomes evident that radiabon therapy to 
be successful must be extended beyond the 
site of the ongmal tumor to mdude the 
pnmary regional and, whenever possible, 
the secondary regional Ijnmph node metas- 
tases This apphes to practically all ma 
hgnant neoplasms situated within the pelm 
or abdomen Secondly, m case of tumoa 
of the ovary and testis, the upper para 
aortic lymph nodes constitute the prunarj 
regional area Only after the tumors haw 
broken through the capsule of these organs 
and mvaded the surroundmg structurb 
does the path of lymphatic disperaon 
change In ovarian tumors, owing to tb 
situation of the organ, the extension of tb 
mahgnant process is mostly by unplanta 
tion of the pentoneum, with subsequenl 
metastases to other lymph node areas anc 
to most of the abdominal viscera 
tumors of the testicle, the rupture of tb 
capsule IS followed by mvasion along ' 
vas and metastasis to the groin It appear 
necessary, therefore, to include the upp^ 
para-aortic lymph nodes in the irradiaboi 
of all cases of mahgnant neoplasms of J 
ovary and testis This means that mi 
entire pelvis and abdomen must be treat 
In the case of semmomas of the testicle, 
the irradiation is even extended to the 
chest and both supraclavicular regiom 
Tlurdly, it was noted that m lesions of the 
lymphatic system proper, the retropen 
toneal and m particular the para-aortK 
lymph nodes often form obscure metastatic 
stations for a primary focus of almost anV 
location In other, not altogether rare 
instances, they constitute the seat of the 
pmnaiy manifestation of the disease, which 
may remam hidden for a considerable 
length of tune before a more tangible dis- 
persion occurs 



ANNOUNCEMENTS AND BOOK REVIEWS 


ANNUAL MEETING 
LADIES’ ENTERTAINMENT 

Under the direction of Mrs Harold E Davis, the 
following program of Ladies’ Eutertamment has 
been arranged for the Chicago meeting Fuller in- 
fonnation may be obtamed from members of the 
Chicago Women's Committee at the registration 
desk 

Sunday and Monday, Dec 1 and 2 
Registration at Palmer House 
Tuesday, Dec 3,11 00 A M 
Tour of Chicago followed by 
Luncheon in Club Room of Chicago Art Institute 
and 

Conducted tour through Gallery of Masterpieces 
of English Pamtmgs by Hogarth, Constable, 
and Turner, loaned by His Majesty the Kmg, 
the Museums, and Collectors of Great Bntam 
(Tickets S3 00) 

Wednesday, Dec 4,2 30 P M 
Musicale and tea at the home of Mrs Harold E 
Davis, 419 Wellington Ave 

ALABAMA RADIOLOGICAL SOCIETY 

A recent addition to the roster of state radiological 
societies is the Alabama Radiological Society, or- 
ganized m April 1946 The officers are Dr J A 
Meadows, Birmingham, President, Dr Courtney 
S Stickley, Montgomery, Vice-President, Dr 
John Day Peake, Mobile, ^cretary -Treasurer The 
next meetmg of the Soaety will be held at the time 
and place of the meetmg of the Alabama State Medi- 
cal Association 

CHICAGO ROENTGEN SOCIETY 

The newly elected officers of the Chicago Roentgen 
^ety are Earl E Barth, M D , President , Fay 
Squire, MD, Vice-President, T J Wachow- 
s <1 AI D , Secretary-Treasurer 

DR JOHN s BOUSLOG HONORED 

At the annual meetmg of the Colorado State Medi- 
d John S Bouslog was chosen Presi- 

cn Elect Dr Bouslog has long been active m the 
^^cty, and his election to this high office is a fittmg 
of his services This is the second time 
bMt '\*-'*'o->ear penod that this honor has been 
e! upon a radiologist Dr George A. Unfug, 
. completes his term as President this 


dressed to Dr James T Case, Dr Kohler wntes m 
part 

“At last once more one can communicate with his 
good fnends and colleagues 

"I have suffered severely from reverses In 1942 
my dear wife was taken from me by death The first 
of March 1945, my only son fell on the Eastern 
Front He was a pediatrician in Mamz and left a 
wife and two small children We, all four, hve m a 
small health resort m which I practice, because, m 
February 1945, Wiesbaden was bombarded m a se- 
vere air attack and I had the misfortune that my 
house, my dwelling with the large roentgen mstitute 
in which I had done my important work, was com- 
pletely burned down I lost everything, mcludmg 
my histoncal hbrary, one of the outstanding m the 
world, and I have up until now been unable to buy 
new apparatus 

“That we hunger, you know, but we must be 
very thankful to America that we are not starving 
I have lost fifty-six pounds since the beginning of 
the war It is obvious that I would be very fortunate 
if I could receive a little package, perhaps some 
honey and tea and a little chocolate ” 

Dr Kohler’s present address is 16 Nieder-Selters 
(Taunus), Bemwies 2, Gross-Hessen, Deutschland, 
American Zone 


Books Received 

Books received are acknowledged under this head- 
ing, and such notice may be regarded as recogmtion 
of the courtesy of the sender Reviews will be pub- 
lished ID the interest of our readers and as space 
permits. 

The Chest A HANonooE of Roentgen Diagno- 
sis By Leo G Rigler, M D , Professor and 
Chief, Department of Radiology, University of 
Minnesota A volume of 352 pages, with 338 il- 
lustrations Pubhshed bv The Year Book Pub- 
hshers, Chicago, 1946 Price S6 50 

Megacolon in the Newborn A Clinical and 
Roentgenological Study with Special Re- 
gard to the Pathogenesis By Theodor 
Ehrenpreis Supplementum 112 to Acta chirur- 
gica Scandinavica, Vol XdV (94) A volume of 
114 pages, with numerous illustrations Pub- 
lished by P A Morstedt & Soner, Stockholm 
1946 


dr ALBAN KOHLER 

Alban Kohler, of Wiesbaden, Ger- 
Oip h! interested to have word of him after 

silence of the \\ar years In a letter ad- 
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Mongoush lnd Cretinisii a Study of the 
Clinical AIanifestations and the General 
Pathology of Pituitary and Thyroid Defi- 
ciency By Clejiens E Benda, AI D , Director, 
Wallace Research Laboratory for the Study of 
Mental Deficiency, Wrentham, Alass , Instructor 
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KoTtmbct Yi\ 


should be contemplated only when there is 
ample evidence that the dispersion of the 
mahgnant cells is localized to the first re- 
gional area After the dissemination has 
progressed to the secondary or tertiary 
lymph nodesj the mahgnant process is com- 
pletely out of surgical control Likewise, 
operative mtervention will prove futile 
whenever the primary regional metastasis 
occurs above the customarily estabhshed 
level m the lymphatic chain 

T Leucutia, M D 
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RADIOLOGICAL SOCIETIES OF NORTH AMERICA 


Editor’s Note — secretanes of societies please co- 
operate by sending information to Howard P Doub, 
M D , Editor, Henry Ford Hospital, Detroit 2, Mich 

UNITED STATES 

Radiological Society of North America — Secretary, D S 
Chads, M D ,607 Medical Arts Bldg .Syracuse 2, N Y 
American Roentgen Ray Society — Secretary, Harold 
Dabney Kerr, M D , Iowa City, Iowa 
American College of Radiology — Secretary, Mac F 
Cahal, 20 N Wacker Dr , C^cago 6, 111 
Section on Radiology, A Af A — Secretary, XJ V Port- 
mann, M D , Cleveland Clinic, Cleveland 6. Ohio 

ALABAMA 

ilabama Radiological Society — Secy -Treasurer, John 
Day Peake, M D , Mobile Infirmary, Mobile 


Palmer House, second Thursday of October, November, 
January, February, March, and April 
Jlhnois Radiological Society — Secretary-Treasurer, Wil- 
liam DeHoUander, M D , St Johns’ Hospital, Spring- 
field Meetings quarterly by announcement 
Jlhnois Stale Medical Soctely, Section on Radiology — 
Secretary, Frank S Hussey, M D , 250 East Superior 
St , Chicago 11 

INDtANA 

The Indiana Roentgen Society — Secretary-Treasurer, 
J A Campbell, M D . Indiana University Hospitals, 
Indianapolis 7 Annual meeting m May 

IOWA 

The Iowa X-ray Club — Secretary, Arthur W Erskine, 
M D , 326 Higley Building, Cedar Rapids Meets 
durmg annual session of Iowa State Meditml Society 


AEKANSAS 

Arkansas Radtolo^cal Society — Secretary, Fred Hames, 
M D , Pme Blufi Meets every three months and 
annually at meetmg of State M^ical Society 


KZNTUCEf 

Kentuchy Radiological Society — Secy -Treasurer, Sydney 
E Johnson, M D , 101 W Chestnut St , Louisville. 

tOUISIANA 


CAUFOBNIA 

(^lifarnia Medical Association, Section on Radiology — 
^etary, D R. MacCoU, M D , 2007 Wilshire Blvd . 
bos Angeles 5 

Eos Angeles Coiiiily Medical Association, Radiological 
^ion~Secreiary, Roy W Johnson, M D , 1407 Swth 
tiope St , Los Angeles Meets second Wednesday of 
aatn month at County Society Buildmg 

-Roeiilgen Society ■ — Secretary, L Henry Garland, 
„ « ' . Sutter St,, San Francisco 8 Meets an- 

nually with California Medical Association 
^n Diego Roentgen Society — Secretary, R F Niehaus, 
1831 Fourth Ave., San Diego, Calif Meets 
wst Wednesday of each month 

^n Francisco Radiological Society — Secretary, Joseph 
^ Sutter St , San Francisco 2 Meets 
monmy to the third Thursday at 7 45 p m., first sue 
Lane Hall, Stanford University 
second six months in Toland Hall, Um- 
veraty of California Hospital 


Louisiana Radiological Society — Secretary-Treasurer, 
Johnson R Anderson, M D , No Louisiana Sanita- 
rium, Shreveport. Meets with State Medical Society 
Orleans Parish Radiological Society — Secretary, Joseph 
V Schlosser, M D , Chanty Hospital of Louisiana, 
New Orleans 13 Meets first Tuesday of each month 
Shreveport Radiological Qub — Secretary, Oscar O 
Jones, M D , 2622 Greenwood Road Meets monthly 
September to May, third Wednesday, 7 30 p ir 

MAHYLAhD 

Baltimore City Medical Society, Radiological Section — 
Secredary, Charles N Davidsoa, M D , 101 West Read 
St., Balbmore I 


MICHIGAN 

Detroit X-ray and Radium Society — Secretary-Treasurer, 
E R. Witwer, M D , Harper Hospital, Detroit 1 Meet- 
ings first Thuisday of each month from October to May, 
at Wayne County Medical Society club rooms 


COLORADO 

D«^(- Radidogical Club — Secretary, Washmgton C 
thi-i?’ j ’ ^^nry Hospital, Denver 6 Meets 
uenday of each month, Colorado School of Medicme 


MINNESOTA 

Minnesota Radiological Society — Secretary, A T Sten- 
strom, M D , Minneapolis General Hospital, Minne- 
apolis 26 Meetmgs quarterly 


CONNECTICUT 

^nn^icut Slate Medical Society, Section on Radiology 
CUman, M D , 242 Trumbull St, 
mom d Meetings bimonthly, second Thursday 

nOBlDA 

S'ocMiy — Secy -Treasurer, Maxey 
■ Jr , M D , 3^ West Mam St , S , Gainesville 


MISSOURI 

Radiological Society of Greater Kansas City — Secretary 
John W Walker, M D , 306 E 12th St , Kansas City* 
Mo Meetmgs last Fnday of each month 
St Louis Society of Radiologists — Secretary, Edwm C 
Ernst, M D , 100 Beaumont Medical Bldg Meets on 
fourth Wednesday of each month. October to May 


GEORGIA 

Society — Secretary-Treasure 
^ Peachtree St ,-N E , A 
me nf c* * November and at the annual mee 

* Of State Medical AssociaUon 


NEBRASKA 

Nebraska Radiological Society — Secretary-Treasurer 
Donald H Breit, M D . University of Nebraska Hos- 
pital, Omaha 6 Meetmgs third Wednesday of each 
month at 6 P M m either Omaha or Lmcoln 


Ch niJHois 

M'o^‘’^'J«>'£«n-Socieiy— Secretary, T J Wa 
* 0 Ellis Ave , Wheaton Meets 


NEW ENGLAND 

New England Roentgen Ray Society —Secretary-Treas- 
urer. George Levene, M D , Massachusetts Memorial 
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NovuoUi Utt 


in Neuropathology, Harvard Medical School, 
Assistant in Psychiatry, Massachusetts General 
Hospital, Lecturer, Postgraduate Seminar, Massa- 
chusetts Department of Mental Health A vol- 
ume of 310 pages, with 101 illustrations Pub- 
hshed by Grime &. Stratton, New York, 1946 
Pnce S6 50 

Book Reviews 

Le Fibro-Myolie Uterin By J Dccuing, Pro- 
fesseur de chnique chirurgic^e a la Facultd de 
M^diane de Toulouse Directeur du Centre 
Anticancdreux. A paper-bound volume of 537 
pages with 156 illustrations Published by ilasson 
&. Cie , Pans, 1946 Pnce 735 francs 

This book of statistics, cntiasms, and commen- 
tanes on a personal senes of 1,300 cases of utenne 
fibroid (of which 547 have not prenously been re- 
ported), together with a section on experimental pro- 
duction of fibromyomas and one on the physiology 
of the irradiated ovary, is a most umque presenta- 
tion, qmte different from the usual textbook The 
subject of utenne fibroids—- possibly a not important 
one — is presented in a way to hold the attention 
almost like a novel The author, whose interest is 
primarily surgical, takes up, step by step, his con- 
version and reversal of opimon which have led him 
to favor roentgen rays rather than operabon for the 
treatment of SO per cent of fibroid One is im- 
pressed b> his honest, straight thinkin g and by 
the iuadity of his presentation Ducumg has had a 
very large personal experience with the lesion in 
point, which entitles hun to wnte with authonty 
In each sentence he seems to know exactly what he 
IS wntmg about, and so does his reader 
Throughout the book one nobces an oxer-empha- 
sis on the works of French authors and, to a lesser 
extent, those of German authors, with a seeming 
neglect of Amencan wnters This predominance of 
atation is explainable by the fact that the contro- 
versy between surgeons and radiologists over the 
treatment of fibroids has been more acute on the 
Contment than m the Umted States 


The volume is well illustrated and well pnnied 
(but not very well bound) on an excellent graded 
paper It twelve chapters, an extensii e bibliog- 
raphy, and a good index It is not intended la 
students, but for those who already hare soia 
acquaintance with the subject, and may be recoin 
mended to every physician who is mterested m uter 
me fibromyomas It should appeal espeoall) ti 
surgeons, radiologists, and othm who want b 
know the opmions of one thoroughly qualified todu 
cuss the diagnosis and treatment of this condition 


Precis DE Radiodiagvostic ByP Van Pee, Pro 
lessor of Radiology at the Umversity of lifgt 
A volume of 382 pages, with 214 figures and & 
roentgenographic prints Published by Massa 
& Cie, Pans, 1946 

Van Pde’s Precis de radwdiagnostic may be recom 
mended as a compact handy reference book c 
diagnosbc roentgenology In a clear but conos 
maimer it touches ujxm nearly every phase of th 
subject It appears to have been written pnmaril 
for students, smce the text is to a certain extet 
presented in short paragraphs, suggesting a sjUabi 
for lecture purposes Unfortunately, m the attemf 
to cover the whole field of diagnosbc roentgenobg 
m a compass of 382 pages, the author has had to pn 
sent the subject matter m such a condensed foti 
that some important mformabon has necessaril 
been sacnficed 

The matenal presented is informabv e and repo 
sents a modem concept of diagnosis by a roentgei 
ologist of mde experience. The author stressi 
the fact that while many conditions lend themseln 
to a definite roentgenologic diagnosis, moat ofte 
the roentgenologist, bemg a physician, should hai 
all the clinical and laboratory mfomiabon concen 
mg the case before reachmg a final conclusion 
The text is well illustrated with diagrams an 
excellent photographic reproducbons printed o 
heavy paper A chapter on the physics of roentge 
rays serves as a useful mtroducbon to the chapto 
on diagnosis 





ABSTRACTS OF CURRENT LITERATURE 


ROENTGEN DIAGNOSIS 
The Head and Neck 

List, Casl P, and Hodgbs, Frbd J lutra- 
crama] Angiography I The Diagnosis of 
Vascular Lesions 529 

Dakdv, Walter E Artenovenous Aneurysms 
of the Scalp and Face 629 

Bwjnnbr, Hans, Spibsman, Irmtn G , and Theo- 
bald, John J Pneumosmus Dilatans 529 

The Chest 


Lodge, Thomas Anatomy of the Blood Vessels 
of the Human Lung as Apphed to Chest 
Radiology 629 

JOHDAK, Hovey Respiratory Malformations 

Types, Causes and Significance 530 

Holisger, Paul H, and Rigby, Ralph G 
Bronchial Obstruction m Infants and Chd- 
drea 630 

Alexander, Hanns “Tuberculous" Bronchitis 630 
Bobroivitz, 1 D , AND D\\ ork, Ralph E Early 
Dugnosis of Mnumal Pulmonary Tubercu- 
losis 531 

Beowne, N C , AND Corrigan, F L Tubercu- 
lous Cavities and Pneumopentoneum 531 

Bovd, R W Results of a Random Chest X-ray 
Survey of Healthy Troops m Canada 532 
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Victims of the Cocoanut Grove Disaster 532 
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tion of the Lungs 633 
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Ftnuary Manifestations m the Gastro- 
intestinal Tract Seven Cases Studied 
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Ralph Congenital Malformations of the 
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Syndrome 637 
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Garland, L H Generalized Leontiasis Ossea 538 
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MacDonald, Ian, and Budd, John W Osteo- 
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Bone 540 
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Ptlisburgh D '^“415 ’nigS'^ Bl^. 

30 P M . October to May. mduswe 
rocky mouhtam states 

SOUTH CAROLINA 

iob^t ?T& WosiuufdgeivL.i^^^^ 

TENNESSEE 

day of each month at . i^^Secrelary-Trcaiura, 
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Nn'tobo 


Hospitals, Boston, Mass Meets monthly on third 
Friday at Boston Medical Library 


NEW HAMP3HIHE 

New Hampshire Raenigen Society — Secretary-Treasurer, 
Richard C Batt, M D , St Louis Hospital, Berlm 


NEW lERSCT 

Radiological Society of New Jersey — Secretary, W H 
Seward, M D , C^nge Memonal Hospital, Orange 
Meetings at Atlantic City at tune of State Medical 
Society and midivinter in Newark as called 

NEW YOBK 

Associated Radiologists of New York, Inc — Secretary, 
WiUiain J Francis, AI D , East Rockaway, L I 
Brooklyn Roentgen Ray Society — Secretary-Treasurer, 
Abraham H Levy, M D , 1364 CarroU St , BUyn 13 
Meets fourth Tuesday of every month, October to April 
Buffalo Radiological Society — Secretary-Treasurer, 

Mano C Gian, M D , 610 Niagara St , Buffalo 1 
Meetmgs second Monday evenmg each month, Octo- 
ber to May, inclusive. 

Central New York Roentgen Society — Secretary-Treas- 
urer, Carlton F Potter, M D , 425 Wavcriy Ave , Syra- 
cuse 10 Meetmgs m January, May, and October 
Long Island Radiological Society — Secretary, Marcus 
Wiener, M D , 1430 48th St , Brooklyn 19 Meetmgs 
fourth Thursday evening each month at Kmgs County 
Medical Bldg 

New York Roentgen Society — Secretary, Wm Snow, 
M D , 941 Park Ave , New York 28 
Rochester Roentgen-Ray Society — Secretary, Murray P 
George. M D , 260 Crittenden Blvd , Rochester 7 
Meets at Strong Memonal Hospital, third Monday, 
September through May 

NOHTH CABOLINA 

Radiological Society of North Carolina — Secretary- 
Treasurer, James E Hemphill, M D , Professional Bldg , 
Charlotte 2 Meets m May and October 


Pittsburgh Roentgen Society —Secreiary-Treaimtr, Le 
ter M J Freedman, M D , 415 Htghlaod Blit 
Pittsburgh 6 Meets second Wednesday of aci 
month at 6 30 v m , October to hlay, mclusnt 

ROCCT MOONTAW STATES 

Rocky Mouniom Radiological Society — Secretary, A 11 
Popraa, M D , 220 N Fust St , Boise, Idaho 

SOUTH CAROUNA 

South Carolina X-ray Society — Secrelarj-rreosuei 
Robert B Taft.M D , 103 Rutledge Aye.,Cliar!£stoa 1( 

TENNESSEE 

Memphis Roentgen Club — Meetings second Tue 
day of each month at University Center 
Tennessee Radtcdagtcal Society — Secretary-Tremri 
J Marsh Frfae, M D , 707 Winut St, Chattanoop 
Meets annually with State Medical Society in Apnl 

TEXAS 

Dallas- Fort Worth Roentgen Study Club — Seerdv, 
X R Hyde, M D . Medical Arts Bldg , Fort Worth 
Meetmgs on thud hlonday of ea c h month, m Dallu 
the odd months and in Fort Worth in the even mond 
Texas Radiological Society — Sureiary-Treasurer, 1 
P O’Bannon, M D , 650 Fifth Ave , Fort Worth 4 

UTAH 

Utah State Radiological Society — Secretary-Treaiuii 
M Loivry Allen, M D , Judge Bldg , Salt Lake City 
Meets thud W^esday, January, March, May, Se 
tember, November 

vnawiA 

Virginia Radiological Society — Secretary, E Lsh 
Flanagan. MD ,215 Medical Arts Bldg , Richmond 1 

WASHINGTON 

Washington Stale Radiological Society — Secretary-Tree 
urer, Thomas CarUle, M D , 1116 Terry Ave , 
Meetmgs fourth Monday of each month, Octol 
through May, at College Club, Seattle 


NOBTH DAKOTA 

North Dakota Radiological Society — Secretary, Charles 
Heilman, M D , 1338 Second St , N , Fargo 

OHIO 

Ohio Radiological Society — Secretary, Henry Snow, 
M D , 1061 Reibold Bldg , Dayton 2 Next meeting at 
annuM meetmg of the Ohio State Medical Association 
Central Ohio Radiological Society — Secretary, Hugh A. 
Baldwin, 347 E State St , Columbus 
Cleveland Radiological Society —Secretary-Treasurer, 
CarroU C. Dundon, M D , 11311 Shaker Blvd , Cleve- 
land 4 Meetings at 6 30 p m on fourth Monday of 
each month from October to Apnl, mclusive. 
Radiological Society of the Academy of Medicine (Cm- 
cmnati Roentgenologists) -^retary-Treaeurer, 
iS^rown, M D , 707 Race St., Cmcinnati 2 Meet- 
mgs held thud Tuesday of each month 

PI2WST1.VANIA 

^ oS month at 8 00 P M , from 


vnsconsm 

Milwaukee Roentgen Ray Society — Secretary-Treaiuro, 
C A H Fortier. M D , 231 W Wisconsin Ave. m 
waukee 3 Meets monthly on second Monday at toe 
Umversity Club 

Radiological Section of the Wisconsin Slate ihiiffd 
Society —Secretary, S R Beatty, M D , 185 Hard St , 
Oshkosh Two-day meeting m May and one 
a nnua l meetmg of State Medical Society in September 
University of Wisconsin Radiological Conjertnu — 
Meets first and thud Thursdays 4 to 5 P U . September 
to May, mclusive. Room 301, Service Memorial Insti 
tute 428 N Charter St . Madison 6 


Canadian Association of Radiologists — Honorary Ssett 
tary-Treasurer, E M Crawford, M D . 2100 Mariowe 
Ave Montreal 28, Quebec 

^ Sxiiti (Mnadienne-Frangaise d’ Etectrologie et iR 
Kodiologie MSdicalcs — General Secretary, Ongine Du 
fresne. hi D , Institut du Radium, Montreal Meets 
on thud Saturday of each mouth 


^Wlogta y Fisiolerapia de Cuba — Offic 
lU Hospital Mercedes Havana Meets monthly 
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November IWG 


Hospitals, Boston, Mass Meets monthly on third 
Fni&y at Boston Medical Library 

KEW HAMPSHIEE 

New Hampshire Roentgen Society — Secretary-Treasurer, 
Richard C Batt, M D , St Louis Hospital, Berhn 


HEW IZRSET 

Radiological Society of New Jersey — Secretary, W H 
Seward, M D , Orange Memorial Hospital, Orange 
Meetmgs at Atlantic City at time of State Medical 
Society and nudwmter m Newark as called 


NEW YORK 

Associated Radiologists of New York, Inc — Secretary, 
William J Francis, M D , East Rockaway, L I 
Brooklyn Roentgen Ray Society — Secretary-Treasurer, 
Abraham H Levy, M D . 1354 CarroU St , BUyn 13 
Meets fourth Tues^y of every month, October to April 
Buffalo Radiological Society — Secretary-Treasurer, 

Mano C Gian, M D , 610 Niagara St , Buffalo 1 
Meetmgs second Monday evening each month, Octo- 
ber to May, inclusive. 

Central New York Roentgen Society — Secretary-Treas- 
urer, Carlton F Potter, M D , 425 Waverly Ave , Syra- 
cuse 10 Meetings m January, May, and October 
Long Island Radiological Society — Secretary, Marcus 
Wiener, M D , 1430 48th St , Brooklyn 19 Meetmgs 
fourth Thursday evenmg each month at Kings County 
Medical Bldg 

New York Roentgen Society —Secretary, Wm Snow, 
M D , 941 Park Ave., New York 28 
Rochester Roentgen-Ray Society— Secretary, Murray P 
George, M D , 260 Crittenden Blvd . Rochester 7 
Meets at Strong Memorial Hospital, third Monday. 
September through May 


HOKIH CAHOUNA 

Radiological Society of North Carolina — Secretary- 
Treasurer, JamesB, Hemphill, M D , Professional Bldg , 
Charlotte 2 hleets m May and October 


Pittsburgh Roentgen Society — Secretary-Treasurer, Les- 
ter M J Freedman, M D , 415 Highland Bldg , 
Pittsburgh 6 Meets second Wednesday of i- a i- h 
month at 6 30 PJS , October to May, mclusive. 

ROCKY MOUNTAIN STATES 

Rocky Mountain Radiological Society — Secretary, A M 
Popma, M D , 220 N First St , Boise, Idaho 

SOUTH CAROLINA 

South Carolina X-ray Society — Secretary-Treasurer, 
Robert B Taft.M D , 103 Rutledge Ave .Charleston 16 

TENNESSEE 

Memphis Roentgen Club — Meetings second Tues- 
day of each month at University Center 
Tennessee Radiological Society — Secretary-Treasurer, 
J Marsh Fr^re, M D , 707 Winut St , Chattanooga, 
Meets annually with State Medical Society m April 

TEXAS 

Dallas-Fort Worth Roentgen Study Club — Secretary, 
X R Hyde, M D , Medical Arts Bldg , Fort Worth 2 
Meetmgs on third Monday of each month, in Dallas m 
the odd months and m Fort Worth in the even months. 
Texas Radiological Society — Secretary-Treasurer, R 
P O’Bannon, M D , 650 Fdth Ave , Fort Worth 4 

UTAH 

Utah State Radiological Society — Secretary-Treasurer, 
M Lowry Allen, M D , Judge Bldg , Salt Lake City 1 
Meets third Wednesday, January, March, May, Sep- 
tember, November 


VIRQINIA 

Virginia Radiological Society — Secretary, E Latan 
Flanagan, M D , 215 Medical Arts Bldg , Richmond 19 

WASHDIGTOH 

Washington State Radiological Society — Secretary-Treas- 
urer, Thomas Carhie, M D , 1115 Terry Ave , Seattle. 
Meetmgs fourth Monday of each month, October 
through May at College Club, Seattle 


NORTH DAKOTA 

North Dakota Radiological Society —Secretary, Charles 
Heilman, M D , 1338 Second St , N , Fargo 


OHIO 

Ohio Radiological Society— Secretary, Snow 

M D . 1061 Rmbold Bldg , Dayton 2 N^t meeting at 
aunuM meetmg of the Ohio State Medical AssociaUon 
Central Ohto Radiological Society Secretary, Hugh A 
Baldwin. 347 E State St , Columbus 

Cleveland Radiological Society —Secrelar^Trei^rer. 

Carroll C Dundon, M D . 11311 Shaker Blvd , Cleve- 
S 4 Meetmgs at 6 30 p m on fon^ Monday of 
each month from October to April, mclimve. 
Radiological Society of the Academy of Medicine (Cm- 

Roentzenologists) — Secretary^Treasurer, 

^B^o^rTOTRi^St Cmc^-ti2 Meet- 
mgs held third Tuesday of each month 

PENNSYLVANIA 

^lJLTS'TtSdai1S|oJh f/ 

to to May m Thomson Hall, 21 S 22d St 


WISCONSIN 

Milwaukee Roentgen Ray Society — Secretary-Treasurer, 
C A H Fortier, M D , 231 W Wisconsm Ave., Mil- 
waukee 3 Meets monthly on second Monday at the 
Umversity Club 

Radiological Section of the Wisconsin State Medical 
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ROENTGEN DIAGNOSIS 


THE HEAD AND NECK 

Intracranial Angiography I The Diagnosis of 
Vascular Lesions Carl F List and Fred J Hodges 
J Neurosurg 3 35—15, January 1946 
This article on mtracranial angiography m the diag- 
nosis of vascular lesions is of especial interest as a sup- 
plement to the paper by List, Burge, and Hodges in 
Radiology 45 1, 1945 The authors report their ob- 
servations m 36 cases of vascular intracranial lesions, 
which they divide as follows (1) vascular occlusions 
and coarctation, (2) intracranial aneurysms, (3) arteno- 
venous fistulas, and (4) congemtal arteriovenous mal- 
formations Eighteen illustrative case reports are m- 
cluded. 


turcica and partial destruction of the postenor chnoid 
processes, leadmg to a diagnosis of adenoma of the 
hypophysis and mcipient acromegaly 

In the three other cases recorded, mvolvmg the nght 
maxillary and sphenoid smuses, the nght maxiUary 
smus, and the ethmoid smus, respectively, there were 
also bony changes aSectmg the walls of the dilated 
smuses, due to a focal osteitis m two instances and 
probably to an old fracture m the thud 

From an analysis of this group of cases, the authors 
conclude that m certam alterations of the bone the 
smuses become dilated on account of the bone disease 
Why some alterations of the bone, such as osteitis de- 
formans, generalized osteitis fibrosa or leontiasis ossea, 
usually cause an obhteration of the smuses while other 
alterations cause the opposite findmg, it is not possible 


Artenovenous Aneurysms of the Scalp and Face. 
Walter E Dandy Arch Slug 52 1-32, January 1946 
Nine cases of artenovenous aneurysm of the scalp and 
face are reported, 8 congemtal and 1 acquired as a result 
of trauma In the 7 cases m the scalp, the arterial sup- 
ply was traced to the middle menmgeal artery In 1, 
the branches came through the panetal foramma, in 
the other 6, numerous arterial branches penetrated the 
bone In 3 the aneurysm was demonstrated m the bram 
at operation, and m 3 other patients in whom the bram 
was not exposed, intracranial mvolvement was believed 
to be present, aU of these patients had hemianopsia 
Convulsions were present m 4 
Radiographic studies showmg dilated arterial paths 
nay be important Intracranial calcifications are es- 
pecially important as proving mtracranial mvolvement 
The safest treatment is extirpation of the central 
nass, which causes disappearance of the external pulsat- 
ng veins Injections, although more dangerous, some- 
tunes lead to good results and are to be preferred m 
some cases, as when the scar would be disfigunng In 
the presence of mtracranial mvolvement, theu use is 
especially hazardous Ligation of the external (not 
the common) carotid is usually unnecessary, although it 
uiay be requued m occasional cases Ligation of the 
arteries of the scalp is useless 

Lewis G Jacobs, M D 

Pneumosmus Dilatans Hans Brunner, Irwm G 
Spiesman, and John J Theobald Ann Otol , Rhm & 
I^ng 54 763-785, December 1946 
Pneumosmus dilatans, a pneumatocele of the para- 
nasal sinuses characterized by dilatation of the mvolved 
smus with air, was described by Benjamins m 1918 
(Acta otolaryng 1 412, 1918) The authors briefly 
summarize Benjamins’ case and other cases to which 
u referred, describe the essential features of several 
examples from the subsequent literature, and present 
our new cases The first of theu oivn senes they cou- 
si er a perfect example of the condition which is re- 
erred to as pneumosmus frontalis dilatans " It 
einonstrates the slowly growing tumors over both 
eye rows, the moderate degree of headache, the huge 
rental smuses, the walls of which are thm and without 
defect, the absence of flmd m the smuses, and 
e 0 stniction of the nasofrontal duct The patient 
WM operated upon but the result was unsatisfactory 
sill 1 " ^“■oo'Cgalic features were present, and x-ray 
les eventually revealed enlargement of the sella 


to explam fully The tune when the bone alteration 
sets m would seem, however, to play a role If the 
disease begins at a time when the paranasal smuses are 
developed, it may narrow the sinuses provided the dis- 
ease IS not destructive, but productive, m character 
If the bone alteration begins at a time when the sinuses are 
not yet developed, as was true m the cases reported, the 
result may be an absence or a dilatation of the smus 
The latter findmg is obtained in acromegaly, focal oste- 
itis fibrosa, and fractures, whde an osteomyehtis, for 
example, usually prevents the formation of a paranasal 
smus 

Pneumosmus ddatans is thus not a morbid entity but 
a symptom of a skeletal disease, w hich may be focal or 
systemic m character The dilatation of the smuses is 
bilateral when the bone alteration is systemic, as in 
acromegaly, unilateral when the bone alteration is uni- 
lateral, as m focal osteitis or fracture 

Stephen N Tager, M D 

THE CHEST 

Anatomy of the Blood Vessels of the Human Lung as 
Apphed to Chest Radiology Thomas Lodge Brit 
J Radiol 19 1-13, January 1946 

For this study of the anatomy of the pulmonary 
vessels, three methods were used, celloidm models pre- 
pared by the corrosion technic, radiography followmg 
mjection of the vessels with barium sulfate suspension, 
and tomography on livmg subjects 
There is a basic pattern of the blood vessels of the 
lungs, m general foUowmg the bronchial distribution 
The relations of the artery, bronchus, and vem desenbed 
by Greiaeder’s law (artery, bronchus, and vem are found 
m that order, proceedmg counter-clockwise m the right 
lung and clockwise m the left lung) were confirmed 
Except m the upper lobes, variations from this basic 
pattern are uncommon, though there may be duplica- 
tions Iff, two parallel vessels mstead of one In the 
upper lobes, two variations are commonly found, one 
m which the vessels come from a mam trunk like the 
branches of a tree, the other m which the branches arise 
from a common basic vessel like the stems of a bush 
After proceedmg obliquely upward for a short dis- 
tance, the right upper lobe artery divides into three 
branches the apical, which goes upward and outward 
toward the apex, the axillary, which may be oblique or 
almost horizontal, the pectoral, which passes forward 
horizontally to the anterior and lowest portion of the 
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areas 

apical, pectoral, and aidlary Trie mrfmstinal, 
IS chiefly that of Ewart^i!^ tennmology used 

for the vW) Hermheiser 

the lower Iote’^°^2 'i“ ^-■ 

wh.ch passes uS,’ oJt^^a^^tS 

apaal portion of the right lowe^ lobe ? 

last hes posterior to its bronchus ^e vems of^e 
nght lowM lobe are not well standardized In general 
^ere are five, named for the location they drZ “oT^' 
honzo^, antenor basal, anterior asilCCal 
tenor basal, and postenor aifllo-basal They prJi^ 
upward and inward, unitmg to form the i^or p,^ 
mottary vein 

The of the left lung are homologous to those 

of^ right, with the Imgular portion of the upper lobe 

^ponding to the nght middle lobe Therris mom 
vanauon m the artenes of the left upper lobe Tre- 
qu^tly there ^ only three, a pecton-^, Lll^ 
M^gular The veins follow the same pattern as^ 

Th^e vessels may be demonstrated by tomography 
down to the second branchmgs if care is used m posi- 
tiocung and contrasty" films are produced 

Sydney J Haiixey, MD 
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R^puatoiy Malformations Types, Causes and 
Significance. A Prehmlnaiy Report Hovey Jordan 
Am Rev Tuberc 53 66-70, January 1946 
Structural anomalies of the respuatory system may 
be divided mto two major groups (1) those which are 
connected with or are a part of the respiratory system, 
such as abnormal fissures or lobes of the lung itself and 
agenesis of a lung, (3) those havmg no morphological 
connection ivith the respuntory system Anomahes of 
this latter group may be further divided mto tivo sub- 
groups One of these mcludes anomalous lobes ivhich 
are attached by a peduncle to some non-respuatory 
organ or structure, as the postenor mediastinum, di- 
aphragm, etc , the other comprises anomalous respira- 
tory tissue, more or less cystic m nature, mcorporated 
m the wall of a non-respiratory organ This type might 
be considered by some as belongmg to the general group 
of "bronchogemc cysts" but the author prefers to limit 
the latter term to cysts havmg a more or less complete 
connection with the respiratory system and thus more 
subject to disease. 

Two cases of anomalous lobes -without connection 
with the respiratory system are desenbed The vonous 
theones as to the cause for such anomalies are discussed 
m some detail The theory of independent evagmation 
of the anlage of the anomaly from the early embryomc 
gut, because of its faulty differentiation mto respira- 
tory instead of gut tissue at the site of evagmation, 
seems to the author to be the most likely explanation 
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Recurrent “associated” bronchitis is an accompani- 
ment of an active exudabve tuberculosis It is more 
common m women, especially m the premenstrual 
penod It is thought to be due to the development of 
new pulmonary foa which produce a hyperemia with 
narrowing of the bronchi This m turn predisposes to 
activation of the non-specific catarrhal bronchial infec- 
tion which accompames almost all cases of tuberculosis 
Therapy mcludes general measures, a climate without 
sharp changes, expectorants (never narcoticsl), etc 
Allergic bronchitis is paroxysmal It has been de- 
scribed as "eosmophihc bronchial catarrh " Often it 
precedes the tuberculosis, and it may be accompamed 
by asthma The sputum usually contains eosmophils, 
and a high eosmophil count m the blood is even more 
common Inspiratory and expiratory squeaks and 
groans may be heard over the chest The onset may 
be sudden Treatment is the same as for asthma 
Stasis bronchitis may be associated with tuberculosis 
as a result of the circulatory changes secondary to the 
disease. Diagnosis depends on the demonstration of a 
right heart failure, the condition improves stnkmgly 
foUowmg improvement m the circulation 
True bronchial tuberctdosis, especially mvolvmg the 
bronchioles, is not uncommon, it may even push the 
parenchymal changes mto the background An out- 
standmg characteristic is its tendency to produce focal 
atelectasis Differentiation is important for prognosis 
and determination of the proper type of therapy 
Pneumothorax is often the cause of massive collapse of 
the lung, with permanent atelectasis of a part or all 
Thoracoplasty often leads to bronchial dissemination 
The author has used gold therapy with some success 
A picture s imilar to tuberculous bronchitis may be 
the result of a post-tuberculous bronchiectasis, which 
leads to a chrome, recurrent bronchial catarrh 

Lewis G Jacmbs, M D 


Early Diagnosis of Minimal Pulmonary Tuberculosis 
I D Bobrowitz and Ralph E Dwork New England 
J hied 234 10-14, Jan 3, 1946 
The authors studied 200 cases of imniTnal pulmonary 
taberculosis (consecutive sanatorium admissions) 
Sixty seven of the group had had some contact with the 
disease, and the importance of x-ray examination of all 
pwsons m contact with tuberculous patients is stressed 
■111 but 37 of the 200 patients had symptoms — cough, 
expectoration, loss of weight, weakness, fever, hemop- 
t^is, night sweats, streakmg, dyspnea, anorexia, chills, 
°^if5eness, and lesser complamts While there is no 
ehamcteristic or specific symptom of tubercidosis, any 
complaints listed shoidd suggest the possibility 
° disease and lead to x-ray exommation of the 
«t RAles are the most important diagnostic phys- 
■ uudmg but were present m only 67 of these mmi- 
m cases In 166 patients no tubercle bacilli were re- 
sputum or gastric contents Thus, 
' e the demonstration of bacilli is proof positive of m- 
^ oa, theu- absence is not to be taken as excludmg it 
epeated examinations are desnable, but it is not 
necessary to wait for a positive specimen before makin g 
early vray exammation mil mdicate 

exammation was the chief method of diagnosis 
InlU been done m 187 of the 200 cases 

and 111 employed to confirm suspected tuberculosis, 
a routme exammation led to the discovery of 


the disease. “Certainly," the authors say, “m over 99 
per cent of minimal cases it can effect the diagnosis, 
often long before other clmical or laboratory findmgs 
have mdicated the disease No lung exammation can 
be considered complete without an x-ray ex a m i n ation, 
and a patient should never be told that tuberculosis is 
absent unless one has been done This procedure 
should be employed m every patient with any symp- 
toms suggrestive of tuberculosis, m any illness that tuber- 
culosis may simulate, and periodically m all contact 
cases ” By x-ray examination the authors mean radi- 
ography They mention fluoroscopy, but consider it 
"an imperfect diagnostic method " 

John B McAneny, M D 

Tuberculous Cavities and Pneiimopentoneunu N 
C Browne and F L Comgan Irish J M Sc,, Decem- 
ber 1946. pp 697-702 

The authors base their approach to the treatment 
of pulmonary tuberculosis on the premise that m a 
large percentage of cases a tuberculous cavity means 
the death of the patient m a relatively short time. 
Almost mvanably it is a post-pnmary manifestation of 
the disease 

Followmg the deposition of the tubercle bacillus, 
there is tissue destruction and ulcer formation The 
subsequent development of this ulcer is conditioned 
by the concentnc elastic pull of the surrounding tissue, 
the contmuously changing subatmosphenc mtra- 
pleural negative pressure associated with respiratory 
movement, the fact that, as a result of mteraction of 
tissue destruction and elastic tension, one or more 
bronchi of progressively larger size commumcate with 
the ulcer, which is evacuated of its content The com- 
bmed action of the first two factors produces a gradual 
though lirmted enlargement of the ulcer The first hue 
of active treatment has been based on a neutralization 
of these two forces and is achieved ideally m a selective 
artificial pneumothorax, whereby both reduction of re- 
spiratory movement and concentnc relaxation of the 
lung are effected Despite treatment, however, some 
cavities remam open The authors beheve that their 
persistence is due to the presence of an unchanged con- 
dition of partial bronchial stenosis 

Pneumopentoneum not only bnngs about relaxa- 
tion by the reduction of the hermthorax m an apico- 
caudal direction, but converts the partial bronchial 
stenosis mto a complete block by compressmg and kmk- 
ing the bronchus leading to the cavity As shown by 
Coryllos (JAMA 100 480, 1933), concentnc re- 
laxation around a patent tubercidous cavity where there 
is complete block of the drammg bronchus will be fol- 
lowed by air absorption and cavity closure The pres- 
ent wnters have found pneumopentoneum to be a 
techmcally simple, easdy reversible, and uncompheated 
procedure which can be of defimte value m lesions situ- 
ated m the base or mid-zone of either lung, in the 
treatment of otherwise uncontrollable hemoptysis 
‘by increasing the nse obtamed by a phrenic crush,” 
to provide apicocaudal relaxation m cases of moperab'le 
apical adhesions m artificial pneumothorax when a 
major operation is contramdicated, m the treatment 
of potential artificial pneumothorax m cases too toxic 
for immediate collapse. Apical cavities have not re- 
sponded well to pnerunopentoneum, though an im- 
provement IS usually seen with reduction m the size of 
the cavity The techmc of the procedure and its pos- 
sible complications are desenbed. 
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From a radiographic staudpomt, several observations 
are made There is some cardiac distortion, more 
marhed m a left pneumopentoneum The hver swings 
downward toward the rmddle Ime, and the gas bubble 
m the stomach is no longer seen The spleen is often 
well outlmed When the sputum is persistently posi- 
tive over a reasonable period of time, an overpenetrated 
roentgenogram is desirable, as a patent cavity may be 
seen to have been pushed up behmd the heart Fluo- 
roscopic exammation shows the air bubble to travel 
around the abdomen with movement of the patient, 
always occupymg the highest pomt of the abdominal 
cavity On lateral fluoroscopic examination, the 
major portion of the movement of the descendmg bub- 
ble of air under the diaphragm on inspiration is accom- 
modated by forward bulgmg of the anterior abdominal 
wall A corset or tight binder may be used to support 
a flacad abdomen to some extent and prevent this ex- 
cessive bulgmg 

The authors have used pneumopentoneum m 45 
cases but, as mdicated above, they consider its value 
linuted and believe it is unlAely to replace pneumo- 
thorax, especially m the treatment of apical and upper 
mid-lung cavities In their oivn cases conversion to 
artificial pneumothorax was attempted wherever pos- 
sible. and they believe that selective artificial pneumo- 
thorax IS still the most desirable form of pulmonary 
collapse. Bernard S Kalayjian, M D 


Results of a Random Chest X-ray Survey of Healthy 
Troops in Canada. R W Boyd Canad hi A J 
54 16-19, January 1946 

In order to estunate the mcidence of early tuberculosis 
and to forecast the number of cases of tuberculosis 
arismg among troops in Canada on demobilization, a 
spot \-ray survey was made of healthy military per- 
sonnel servmg m Canada More than 5,000 soldiers 
were selected for this study The soldiers were all under 
thirty-five years of age and had all served m Canada 
contmuously for eighteen months or more. Wone of 
these had received a chest x-ray exammation durmg 
iViitt eighteen-month period The individuals were 
chosen at random from the various umts scattered over 
Canada Smgle 14 X 17-mch films were made, and 
were mterpreted by local mihtary radiologists and were 
agam reviewed by one radiologist at National Defense 


Headquarters 

Three cases of active pulmonary tuberculosis were 
discovered, and m 8 cases the findmgs were suspicious 
of mmimal tuberculosis Of the 8 susp^ts, 4 were 
found to have no disease after four months follow-up 
and 4 ere continued on periodic observaUon Tn enti^ 
eight men had fibroUc or semicalofied l^ns which 
been present at enlistment and showed no 
Six others had similar fibrotic changes which showed 
f^luTi^ or healmg Fdty-nme had gi^ Mar or 
Darenchymal calcifications One had subacute uou 

[^^berculous pleurisy One hundred and fourty had 

thickening, not of clmical s.^ificance 
Two had progressive heart disease Four had atypical 

mMerf^y adw^- 

the random survey are apphcable 


to mcidence of hidden or unrecognized tuberculosu of 
the army m Canada, a rate of considerably less than one 
per thousand may be arrived at The findmgs of the 
routme random survey mdicate the value of re-sur\c>- 
mg “normal” mdividuals at periodic mtervals 

Bernard S Kalaijia.v. M D 

Aimu l ar Areas of Pulmonary Raiefacdon m Children. 
Eileen Philhps and Chester A Stewart New Orleans 
M S. S J 98 247-252, December 1945 

Because of mcreasmg use of the x-ray, pulmonary 
cysts and cyst-hke areas of rarefaction arc being dis- 
covered with mcreasmg frequency These changes 
may be congenital m ongm or secondary to aspirated 
foreign bodies, lung abscesses, and partial bronchial 
obstruction assoaated with infections of the respirator) 
tract 

The authors present four cases illustratmg some of the 
difficulties which attend diagnosis, particularly when 
infection accompames the presence of cyst tike change, 
m the lungs of children 

Eu-wood W Godprev M D 

Roentgenologic Fmdmgs m the Lungs of Victini* of 
the Cocoanut Grove Disaster Maxwell Finland, 
Max Ritvo, Charles S Davidson, and Stanley M Leven- 
son. Am J Roentgenol 55 1-16, January 1946 

The report of Schatzla (Atm Surg 117 811, 1043 
Abst m Radiology 42 301, 1944) on the roentgenologic 
aspects of the pulmonary lesions m the cases from the 
Cocoanut Grove fire seen m the Massachusetts Gen- 
eral Hospital IS reviewed The various types of roeut- 
genographic lesions described by him were (1) atelec- 
tasis, which varied from lobar to lobular (more com- 
mon), (3) emphjTSema, lobar and lobular m distribution, 
occumng along with areas of atelectasis m the same 
lung, (3) miliary mottlmg of both lungs with mdmdual 
lesions measurmg 2 to 6 mm m diameter, observed m 
2 fatal cases only, (4) pulmonary edema m the same 
2 fatal cases Infarcts, though seen at autopsy, were not 
recognized roentgenologically 

The cases upon which the present paper is based were 
seen in the Boston City Hospital, and the authors have 
described the clmical features of the senes elsewhere 
Autopsy findmgs suggested that the clmical manifesta- 
tions m the severe cases w ere the result of varymg de- 
grees of obstruction due to the pseudomembrane and 
the viscid exudate which covered the tracheobronchial 
tree and often extended down to the small bronchioles 
These gave rise to patches of atelectasis in some parts 
of the lung w hile m other parts there were areas of em- 
physema and dilated bronchi due to trapped air beyond 
the obstrucung lesions 

A fairly dost corrdation was found to e.\ist between 
the seventy of the respiratory symptoms and the extent 
of the roentgen changes The latter were essentially the 
same as those described b) Schatzki The diffuse 
miliary type of mottlmg m large areas of the lung was 
seen more frequently m the early films Enlargement 
of the hilar shadoivs with accentuated bronchial mark- 
ings was quite frequent Emphysema was evidenced 
by patchy areas of mcrcascd radiance Atdectasis 
manifested by the varums types of density described 
by Schatzki was seen in most of the positive roentgeno- 
grams In addition, there were several cases la whicli 
the findings were mterpreted as those of partial atelec- 
tasis of most of one lobe or one lung In sonic cases there 
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were elevation of the diaphragm, contraction of the 
intercostal spaces, and an appreciable though not 
marked shift of the mediastinal contents to the affected 
side Eitensrve pulmonary edema was not found 
In general, the more extensive roentgenographic 
lesions had largely cleared before the end of the first 
week. In a few instances, there was marked fluctuation 
m both physical and roentgen findmgs, as might he ex- 
pected Follow-up roentgen exammations m inspira- 
tion and exTiiration were done m many of the patients 
who had moderate or extensive changes m the early 
roentgenograms No residual abnormalities were de- 
tected roentgenographically m any of these cases six 
months to two years after the fire 
Several typical cases are reported, with roentgeno- 
grams showmg the various types of lesions encountered 
Clarence E Weaver, M D 

A Study of One Hundred Cases with a Positive 
Coccidioldm S kin Test. Dumont Clark and John H 
Gdmore. Ann Int Med 24 40-69, January 1946 
Cocadioidm skm tests were done on 372 patients who 
had spent some time m the Southwestern United States 
One hundred and twenty-five reacted positively Of the 
positive reactors, 100 m whom pulmonary lesions were 
demonstrable roentgenographically were chosen for 
special study These patients were also skm-tested 
with tuberculm 

The lung lesions could be classified as coccidioidomy- 
cosis m 34 of the selected patients Nine of these 
showed Cocctdtoides wimttis organisms m the sputum, 
16 had a negative tuberculm skin test, and 10 showed 
Ccccidtotdes tHimtlM m the sputum by smear only, or 
lesions of coccidioidomycosis elsewhere than m the 
lungs The pulmonary lesions m the remainmg 66 pa- 
tients who had a positive skm test for both coccidioidm 
and tuberculm were evaluated m the light of the ex- 
penence with the known positive cases Although a 
definite statement cannot be made, the evidence mdi- 
cated that the lesions in 36 of these cases were due 
to coccidioidomycosis 

The organism enters the body through the mhalation 
of infected dust, or rarely through a skm lesion The 
vast majority of infections are mild, self-limited, and 
involve the lung and associated mediastinal lymph 
nodes As resistance to the disease develops, anti- 
bodies appear m the blood and the lesion heals Occa- 
sionally fibrosis sets m and a rounded or hnear scar re- 
oiains In such instances a sohd immun ity to the dis- 
ease results In an exceptional case an abscess may 
form m the lung or pleura. Rarely the infection enters 
the blood stream and proves fatal 
From a roentgenographic standpomt, the mitial lesion 
in coccidioidomycosis is a pneumonia-like area of m- 
woased density m the lung, of variable size and location 
ortly thereafter, one or both hilar regions usually 
^ I?'*. lymph node enlargement, a feature 

w ich seixes to exclude the supennfection (adult) 
type of tuberculosis If the disease does not dissemi- 
nate, the pneumonia like area will regress m a period of 
months Frequently this imtial lesion is con- 
nsM with so<alled atypical or virus pneumoma As 
mg takes place, the lesion may disappear or remam 
unchimged If not, a rounded nodular dense area or 
Lf?" nrea, which often extends mto the hilus, is 
"'^mnally the nodular lesions show a central 
^ra^o lesser density which gives the appearance of a 


There were 4 fatal cases m the authors’ series All 
showed roentgen findmgs m the chest suggestive of a 
diffuse inflammatory process In all the hdar markmgs 
were e.xaggerated, far more so than m the usual inflam- 
mations of pulmonary struetures Autopsies revealed 
enlarged hilar lymph nodes m each mstance The 
imcroscopic examination showed the nodes to be m- 
volved by coccidioidal granulomata One patient, just 
prior to death, presented evidence of a begmnmg effu- 
sion between the right upper and middle lobes At 
autopsy a right hydrothorax was present. 

Stephen N Tager, M D 

Pulmonary Changes m Carbon Tetrachloride Poison- 
ing Charles Moreau Thompson Am J Roent- 
genol 55 16-19, January 1946 

Recently a senes of 20 cases of carbon tetrachlonde 
poisomng were treated at a Naval Dispensary Three 
of the patients were critically dl, and one died Pid- 
monary roentgenographic changes were discovered late 
m the course of events The changes vaned from con- 
solidation of all five lobes to mild mcrease m lung 
markmgs One case showed a change m the configura- 
tion of the cardiac shadow between exammations En- 
larged hilar shadows and penbronchial mfiltration were 
also noted The amount of change on the roentgeno- 
grams of the chest was directly proportional to the 
seventy of the clmical illness This may be of value as 
a entenon m mdiindual prognosis The four more 
serious cases are described These presented a toxic 
nephrotic syndrome with puffiness of soft tissue of the 
face, hands, and feet Clarence E Weaver, M D 

Streptococcal Miliary Infiltration of the Limgs, with 
Descriphon of a Case Philip EUman Bnt M J 
1 127-128, Jan 26,1946 

A case is reported m which x-ray examination of the 
chest m a patient with achlorhydnc anemia showed dif- 
fuse miliary infiltrahon of the lungs, simulatmg mffiary 
tuberculosis The sputum yielded a heavy growth of 
hemolytic streptococci and the response to pemcillm 
was prompt, the mfiltration resolvmg completdy in ten 
days 

Calcification of the Left Auncle Report of a Case 
A C Begg New Zealand M J 44 315-319, 

December 1945 

Calcification m the walls of the left auncle is a rare 
observation The author knows of but a smgle case, 
beside his own, m which such calcification was demon- 
strated dunng life An illustration of that case ap- 
pears m "A Text Book of X-Ray Diagnosis” by Bntish 
Authors (edited by Shanks, Kerley, and Twmmg, Lon- 
don, H K. Lewis & Co ) but no clmical details are given 
m connection with it except that the patient suffered 
from mitral stenosis 

The author’s patient was a woman of sixty-one, ad- 
mitted with acute bronchitis and extreme cyanosis 
At the age of thirty-one, she had been told that she had 
a ’leaking valve” m her heart and had been advised to 
live quietly She contmued an active life, however, up 
to seven years pnor to admission, when she first began 
to e.xpenence dyspnea on exertion and some cyanosis 
She had had several attacks of unconsciousness, with 
convulsions, m the past five years and, smee the first 
of these, had been takmg digitalis regularly E.xami- 
nation showed marked cyanosis about the lips, ears 
and e.xtrcmities The pulse was nregular m rate and 
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force — about seventy beats a minute. The blood pres- 
sure was 190/120 The apex beat ivas m the seventh 
mterspace, 5 1/2 mches to the left of the midlme, and 
the nght border of the heart was 1 /2 mch beyond the 
right edge of the sternum Numerous systolic and 
diastobc murmurs were present The electrocardio- 
gram showed evidence of auncular fibrillation and a 
tendency toward nght axis deviation The clinical 
findmgs suggested the likebhood of stenosis and regur- 
gitation of both the mitral and aortic valves Although 
a history of rheumatism could not be elicited, that was 
thought to be the probable etiologic factor 

On fluoroscopy, the heart shadow was greatly en- 
larged, both to the nght and left The left auricle 
with Its appendix could be clearly outlmed because of 
the deposits of caloum withm its walls It was greatly 
enlarged The infenor surface moved downward on 
ventncular systole but no mtrmsic auncular contraction 
could be seen There was defimte calcification of the 
leaves of the mitral valve which could be seen with the 
characteristic dancmg movement The aortic pulsa- 
tion was normal Enlargement of the pulmonary 
artery shadow was noted 

Radiographic study showed the area of the heart to 
be about two and one-half times that predicted for a 
woman of the patient’s height and weight It was 
estimated that the heart volume was 1,800 c c The 
left ventncle and the nght ventncle were both consid- 
erably enlarged The calaum deposits m the left 
auncle appeared to mvolve its enUre surface, mcludmg 
the appendix and the mtenuincular septum The 
calcification was most marked postenorly and least 
marked m the vicimty of the mitral valve and mter- 
auncular septum The capacity of the left auncle was 
estimated at 250 c c , compared to a normal of 30 to 
45 c c The dlustrations included with the article are 
of unusual mterest m showmg the relationship of the 
left auncle to the rest of the heart shadow and to the 
surroundmg structures, with particular attenuon drawn 
to the deviauon of the esophagus and the distortion of 
the left mam bronchus produced by the enlarged left 


auncle 

Heavy deposits of calcium were present m the mitral 
valve, the position of which could readily be seen m all 
projections Calcification was also present m the 
region of the aortic vahe, but the deposits were hghter 
and this valve could not he dearly demonstrated fluoro- 
scopically Exposures of 1/10 second with a Potter- 
Bucky diaphragm were most satisfactory 

It would appear that the primary lesion m this case 
was a stenosis of the mitral valve which had led to 
chrome enlargement of the left auncle and subsequent 
auncular fibrillation Satisfactory comp^tion ot 
the nght heart enabled the patient to lead an active 
hfe without symptoms of cardiac distress IJiwmg tto 
time, calaum was deposited m the walls of the ‘Wat^ 
RR aunde and m the mitral valve as a degenerat^ 
change As this gradually maeased, mitral mcom£^- 
tence^mcreased, with subsequent 
l.ft ventnde. These gross changes m cardiac dynam- 

was stni somewhat g Kaiavpan. M D 


THE DIGESTIVE SYSTEM 

Lymphosarcoma, with Primary Mamlestabons in the 
Gastrointestmal Tract Report of Seven Cases Studied 
Roentgenologically Robert D Moreton. Texas Slate 
J Med 41 468—464, January 1946 

From a pathologic standpomt, gastro-mtestmal 
lymphosarcoma and caremoma differ from each other 
m that the former arises ra the lymphoid tissue of the 
submucosa and infiltrates the mucosa and musculans, 
whereas the latter has its ongm m the mucosa Ulcera- 
tion, when it occurs, is thought by some to be due to 
necrosis from pressure and loss of blood supply rather 
than to the mahgnant mvasiou itsdf Lymphosarcoma 
may produce an mtnnsic, extrinsic, or i^trating type 
of lesion The mtnnsic type may manifest itself as 
single or multiple polypoid growth protruding into the 
mtestmal lumen and produemg obstructive symptoms 
The infiltratmg or mtramural type produces an annular 
lesion which may mvolve one or more segments of 
bowel. This type of growth forms, at tunes, an annular 
cuff m the involved portion and produces symptoms of 
mcompiete obstruction 

Roentgen findmgs are not sufficiently charactensuc 
to warrant a specific diagnosis of lymphosarcoma of the 
gastro-mtestmal tract, but it has hem suggested that 
the possibihty of gastric lymphosarcoma be considered 
m all atypical cases shoivmg carcmoma-like deformi- 
ties The roentgen findmgs m the stomach may be 
negative m the very early stages In other cases the 
roentgen report may be gastric ulcer, diffuse infiltra- 
tion of the entire stomach mth or without promment 
nigal markmgs and ivith or without peristaltic varmtioa, 
polypoid lesions mdistmguishable from caremoma, or 
simply an obstructmg lesmn of undetermmed type at 
the pylorm end of the stomach In the small bowel, 
the lower portion of the ileum is the most common site of 
mvolvement Many variations m the roentgen appear- 
ance occur There may be patchy, diffuse, irregular 
distribution of the barium or a diffuse thickemng and 
contraction deformity as seen m hyperplastic enteritis 
Other findmgs may be those of obstruction, entero- 
enteral or entero-coUc mtussusception, or of a simple 
deficiency state In the colon, the lesions may be poly- 
poid, there may be fillmg defects resemblmg caranoma, 
or mtussusception of the cotocolic type, or rarely dif- 
fuse infiltration of the bowel 
Smee sarcomas of all types constitute only 3 per cent 
of mahgnant growths of the gastro-mtestmal tract, 
to risk a definite diagnosis of gastro-mtestmal lympho- 
sarcoma would obviously be someivhat hazardous 
Despite this, roentgen exammation is indispensable for 
discovenng and localizmg the lesion, detemunmg m 
most instances its neoplastic nature, and permanently 
recordmg the ongmal mvolvement for the determma- 
tion of Its progress or regression at subsequent examina- 
tions 

Reports of 7 eases are presented, m iihich the diag- 
nosis was established ather by exploratory operation or 
removal of enlarged lymph nodes One patient had 
lesions m the tennmal portion of the ileum and the 
cecum In one the stomach and cecum were mvolved 
Tivo had polypoid lesums m the stomach A filth had 
mvolvement of the distal portion of the ileum for about 
SO era A relativclj small segment of the ileum and 
the distal half of the stomach, respectively, were m- 
volved m the two remammg cases An exploratory op- 
eration was done m each of the cases and 5 patients 
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received postoperative roentgen therapy There were 
five deaths m the senes Two patients, with involve' 
ment of the stomach, showed no evidence of recurrence 
when last seen, thirty-four and thirty-six months after 
their first admission One of these patients had been 
treated by resection and postoperative irradiation, the 
other by irradiation alone 

, The author suggests that the term "tumefactive 
lesion" rather than carcmoma should be used in radi- 
ologic and gross pathologic diagnosis of gastro-mtestmal 
neoplasms, smce it cames no ebologic or histologic im- 
phcation Bernard S Kalayjian, M D 


Gastnc Carcmoma Review of Errors in Diagnosis 
ileyer Golob Am J Digest Dis 13 17-23, January 
1946 

The author lists four factors which enter largely mto 
the wrong mterpretation of symptoms and lead to 
delay m the diagnosis of gastnc cancer (1) age inci- 
dence, (2) length of history, (3) size or site of lesion, 
(4) mahgnant degeneration of a benign ulcer Neither 
the age of the patient, the size of the lesion, nor the 
presence of hyperchlorhydna or achlorhydria should 
lessen the suspiaon of gastnc cancer Nor should de- 
pendence be placed on a therapeutic test, smce prac- 
tically every case shoivs relief of symptoms when 
clmically treated 

To illustrate the fallacy of rulmg out cancer because 
the patient is "too jmung,” a case is recorded m a man 
of 37 with a history of gastnc symptoms for eight years 
He was first seen by the author m January 1936, with 
complaints dating back two years — loss of weight, 
anorexia, and hypochlorhydna progressing to achylia 
Roentgen examin ation m December 1934 had shown an 
irregular antrum and bulb which were thought to be due 
to an old ulcer Exploration was recommended, but 
the pabent improved on a medical regime, and opera- 
tion was postponed until January 1936, when an ana- 
plasbc grade IV carcmoma ivas found, with metastases 
in the regional lymph nodes 

Two cases are presented to show that a short history 
does not necessarily rule out cancer The first pabent, 
a 64-year-old man, showed the textbook picture of 
’Malignant neoplasm, though earlier roentgen examma- 
tion m a commercial laboratory had been reported nega- 
f \ second pabent, a man of 45, had symptoms 
of three months’ durabon, mimickmg duodenal ulcer 
t operation a huge ulcerabng cancer of the stomach 
4''as found 

The gasbic chemistry may also be misleadmg, as 
own by a case m a pabent of 31 with symptoms of 
months’ durabon but no abnormal chemical 
■ngs. Roentgen exammabon showed a slightly de- 
onned duodenal cap and a serrated defect on the 
^eater curvature. The case ivas diagnosed as duo- 
on uicei- and a Sippy diet was given for a year 
oentgen exammabou at the end of that time revealed 
0 same defect, and laparotomy showed advanced 
cancer 

oasC’ m a neurobc woman of 63, with a 
j of gastnc disturbances and a posibve test 

snnrTa t w the gastnc contents, an unusually 

moreth on the lesser curvature ivas ignored for 
for seli^ ^ year, dunng which the pabent was treated 
operabon a far advanced carcmoma 

IrM^t' roentgen fiuduigs may obscure the 

oual phase of a benign gastnc ulcer mto a malig- 


nant neoplasm is shoivn by the case of a man aged 65 
who had a gastnc ulcer for twenty years Repeated 
roentgen exammabons showed the ulcer to have be- 
come smaller The patient died from hemorrhage, and 
autopsy showed a malignant ulcer with metastasis 
In discussmg this case the author quotes Alvarez as 
stating that, "the only way m which one can hope to 
cure cancer of the stomach is to e.\cise it during the stage 
m which It looks and behaves like a benign ulcer ’’ A 
lesion of the stomach which is apparently healmg, as 
shown by roentgen exammabons, may actually be 
malignant and mfiltrabon of tissue at the base of the 
defect may occur while the cancer is spreading and give 
the impression that the niche is fillmg up 

Joseph T Danzer, M D 

Diverbcula of the Stomach W R Moses Arch 
Surg 52 59-66, January 1946 

Diverbculosis of the stomach is an uncommon lesion, 
generally found on the posterior wall near the lesser 
curvature m the cardia It is frequenby without 
symptoms, and when present, these are not character- 
isbc In about 30 per cent of the cases other gastro- 
duodenal disease coexists and produces symptoms, and 
m about a third the symptoms are due to the diverticu- 
lum Itself 

Diverbcula may be classified as true (congenital) and 
false (acquired) The latter may be further divided 
into tracbon and pulsion types 

The roentgenologic differentiation of a diverticulum 
from a pentratmg ulcer is based on the following pomts 
In ulcer there is a tendency to spasm near and opposite 
the lesion and mfilbation or rigidity of the mucosal 
border is present In differenbabng from diaphrag- 
matic hernia, it is helpful to note that diverbcula are 
larger on expirabon, hemiae on inspirabon The pres- 
ence of an mtrathoracic shadow and the constriction 
of the neck at the passage through the diaphragm are 
also mdicabve of hernia Gastroscopic esammabon is 
an important aid, but the diagnosis may easily be 
missed by any method If treatment is mdicated to 
control symptoms, surgery is probably the method of 
choice 

A case, m which rupture of a gastnc diverticulum 
led to mtrapentoneal hemorrhage, diagnosed at opera- 
bon, IS reported This compheabon has not previously 
been recorded Leivis G Jacobs, M D 

Diverbcula of the Colon versus Gallstones Arnold 
Galambos and Wilma Mittelmann-Galambos Am J 
Digest Dis 13 14r-16, January 1946 

A case of diverbculosis is presented m ivhich the di- 
verticula were confined to so circumscnbed an area 
around the hepabc flexure that roeutgenologically they 
were at first mistaken for gallstones They even ap- 
peared to be facetted, while some had a dense cortex 
suggestive of calcium-contammg calculi It was later 
found that the resemblance to stones was due to residual 
banura followmg a banum enema study The divertic- 
ula had not filled at the tune of the enema, nor were 
they shoivn on a film made after evacuabon They 
were seen, however, durmg cholecystographic study, 
when a non-funebonmg gallbladder was demonstrated’ 
A subsequent film showed some of the pseudo-stoues to 
have become smaller and others to have disappeared 
and this led to the correct interpretabon 

Joseph T Da.n2er, M D 
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Appendicitis with a Massive Penstaltic Movement 
of the Colon. (Case Examined by Banum Meal and 
by Enema.) J A Mather J de raiiiol et d‘£lectrol 
26 364r-368. lft«r-45 

A girl of twenty-five came under observation because 
of chrome abdominal distress and was exammed by 
banum meal and enema She evidently had chrome 
appendiceal mvolvement and exhibited tenderness over 
the cecum When the exammer ivas palpating that 
area, the nght half of the colon contracted This oc- 
curred several times and, though more barium was 
admitted, the cecum tended to remam empty 

The author discusses this phenomenon academically, 
quoting some of the earUer German roentgenologists 
who spent a great deal of time m decidmg by what sort 
of movement the large mtestme emptied itself He con- 
cludes that the patient's havmg appendicitis probably 
had something to do with the “grand woircejumit" upon 
which he dwells at such length, which is tantamount 
to an admission of entire unawareness of the modern 
approaches to gastroenterology The cecum may, of 
course, be irritable m appendiatis, and m regional en- 
teritis, too, and m caremoma of the cecum 

PEacY J Deiako, M D 


Retroperitoneal (Mesentenc Pouch) Hernia. Case 
Report I S Ravdin and Phihp J Hodes Ann 
Surg 123 106-110, January 1016 
The authors report a case of retropentoneal hernia 
containmg a giant Mechel's diverticulum, associated 
with recurrent bouts of mtestinal obstruction The 
diagnosis was suggested from the radiographic findmg 
of an mr and fluid level m a ddated loop of gut m the 
nght upper quadrant A small mtestmal study re- 
vealed the gas-filled loop to be distal ileum, while lad. 
of mobfiity on mampulauon and positioning strongly 
suggested that the loop was enclosed m a membrane or 
sac These findings were confirmed at operation 
Only a limited portion of the ileum was mvolved, and 
the hernial sac was avascular, with no large vessels 
either at the entrance or exit. FoUowing complete re- 
section and anastomosis the paUent made a good re- 
covery, with relief of aU symptoms Roentgenograms 

and photographs ore included. 

EixwooD W Godfrey, MD 

Cholecystography for ChUdrea Victor E Hr^^, 
Carlton G Watkins, and John A Robb ^ J Dis 
Ph.to 70 325-328. November-December 1046 

Cholecystography with Pnodax was cam^ out m 
47 unselected infants and children The medium was 
found to be satisfactory for those over 
aee Under that age the percentage of sucKssfuI re- 
sults was low The recommended dose of 0 5 gm per 
10 kg of body weight proved adequate for cM^en o w 
four^years, but larger dosage— as much as 1 5 ^ 

10 sometimes necessary for younger chddr^ 

Tone effects were mmimal, even in very 

“If Su 

dosage of Pnodax 

lished by cholecystography 


THE SPLEEN- 

A Calcified Cyst of the Spleen, Demonstrated Roeat- 
genologically Erhng Kierulf Acta radioL 27 43- 
46, Jan 31, 1946 

The author prefaces the presentation of a case of calci 
fied cyst of the spleen, demonstrated rocnlgenographi- 
callv, with a brief descnption of calcifications in that' 
organ and a classification of splenic cysts 


THE MUSCULOSKELETAL SYSTEM 

Normal Development of the Ossific Centres Durmg 
Infancy and Childhood A Clmical, Roentgenologic, and 
Statistical Study Olle Elgenmark Acta paediaL 
33, Supplementum I, pp 1-79, 1946 

In previous studies of the development of ossification 
centers the practice has generally been to determine 
their differentiation from observaUons made on bone 
development m one area of ossification, usually the 
hand or the hand and foot In the present mvestiga 
tion, the author shoivs that there is no absolute corre- 
lation between the appearance of the different ossific 
centers and that it is consequently not possible to draw 
hard and fast conclusions concenimg other centers on 
the basis of the differentiation present m a few isolated 
areas Not even m the two halves of the body do the 
correspoading centers make their appearance quite 
uniformly 

In this study a number of simultaneous observations 
were made of the dates of appearance of the centers in 
several readily accessible ossification areas, »e, the 
skeleton of both extremities on the right side of the 
body, compnsmg 68 ossific centers, and m a few sub- 
jects, for purposes of comparison, the correspondmg 
parts of the skeleton on the left side also Five years 
was taken as the upper age limit, because only a few 
centers appear later m these areas A total of 1,190 
observations were made on 852 carefully selected 
children, and the material was then studied statistically 

The uiiestigatiou brought out the fact that there is 
great vanatiou m the times of appearance of the indi- 
vidual ossific centers and also that there is a con- 
siderable difference between the sexes, the centers of 
girls differentiating much earher than those of boys 
Appropriate calculations proved that there arc sigw 
ficant and positive correlations of equal degree betw een 
the differentiation of the ossific centers and age, height, 
and ireight By means of partial correlations between 
age and height and ossific centers, it was established that 
m infancy the height shows a stronger correlation with 
ossific center development than age, later on. the 
correlation is largely equal 

Tables for the development of ossification centers 
are presented 


A Study of the Development of Rickets la Premature 
Infants Gcrt v Sydow Acta pacdiat 33, Supple- 
mentum II, pp 1-122, 1946 
All premature infants with a birth weight not above 
2,000 gm, bom at the Sahlgrea Hospital, GOteborg, 
during a two and one half year period, whose condition 
permitted wrere exammed at regular mtcrvals. with 
blood analyses and roentgenograms of the ivnst To 
obtain normal values for the blood chemistry as a con 
trol, two groups of normal full term breast-fed mfants 
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were also studied The following facts were established 
by this investigation 

Premature infants receiving only human milk with- 
out any supplement m the first days of life have about 
the same serum morgamc phosphorus values as normal, 
higher serum phosphatase, and lower serum calcium and 
serum protem values In the followmg months, the 
scrum phosphatase increases, and the serum morgamc 
phosphorus and serum calaum decrease considerably 
Premature infants fed human milk and vitamm D 
show significantly higher serum calcium than those not 
receiving vitaram D Infants given cow’s milk but no 
vitamm D showed significantly lower values for serum 
phosphatase and higher for serum morgamc phos- 
phorus than those receiving human rmlk exclusively 
Those given cow’s milk and vitamin D showed signifi- 
cantly lower values for serum phosphatase and higher 
for serum morgamc phosphorus and serum calcium 
than those given only human milk Supphes of differ- 
ent mineral preparations may act to a certain extent 
m the same manner as cow’s milk Seasonal vanabons 
in the serum values have been established for the nor- 
mal groups and for premature infants receiving human 
milk with or without vitamm D 
Roentgen signs of rickets appear m more than half 
the infants after the first month of life, before the age 
of one month, they appear occasionally Metaphyseal 
decalcificabon, wluch may possibly be regarded as an 
early radubc or prerachibc sign, usually appears before 
the age of one month Except for metaphyseal decal- 
cification, "fnnging” and "corbcal spurs" seem to be 
the earUcst signs of rickets m premature infants, usually 
appealing m the first half of the second month At 
the appearance of fringing, serum phosphatase is pos- 
sibly somewhat higher and serum inorganic phosphorus 
wtnewhat lower than the average for premature in- 
fants At the appearance of spurs, serum phosphatase 
IS possibly higher than the average, but serum inor- 
ganic phosphorus seems to be average 

Cupping,’’ “spreading,” and “periosteal encase- 
ments of the shaft were not very often recorded and 
were comadent with or even subsequent to calcifica- 
fmn at the epiphyseal Ime Therefore, m this senes, 
they niay be regarded as fairly late signs of nckets 
Calcificabon at the epiphyseal Ime was always one of 
me latest signs of nckets to appear The serum values 
at its appearance are not more normal, however, than 
he mean for the age group, and it may then be re- 
as a sign of healing but not of health 
when roentgen signs of nckets are present m pre- 
uifants fed human milk with or without vitamin 
> the serum phosphatase is much higher and the serum 
morgamc phosphorus lower than when the roentgen 
TOturc IS normal In premature mfaats fed cow’s milk 
We IS no difference in these respects In those not 
r^eiviug vitamm D, the serum calcium is much lower 
cn roratgea signs of nckets are present, but when 
anun D is given, serum calcium is the same m infants 
nckets and m those ivith normal roentgen findings 
^ huthor concludes that human milk may not 
of infant mth a sufifiaent amount 

P osphorus, though it gives a fairly sufficient amount 
in latter, however, will not be absorbed 

Junounts unless vitamm D also is given 
supplied, a sufficient amount of 
viLim absorbed, but not of calcium unless 

111 ^ given Rickets in the first months of life 

ature infants is most frequently due to an m- 


suffiaent supply of phosphorus or an msuffiaent absorp- 
tion of calaum, but these may not be the only causes 

Rickets and Infantile Scurvy Occurrmg in a Case of 
Osteogenesis Imperfecta Ralph S Bromer Am J 
Roentgenol SS 30-36, January 1946 

Affections of the skeleton may occur simultaneously 
m children The author reports the case of a male 
Negro infant showing evidence of osteogenesis imper- 
fecta. with pathological fractures, m whom nckets de- 
veloped at the age of three months and infantile scurvy 
at twenty-one months The unusual feature of the case 
was that, though the osteogenesis imperfecta was ap- 
parently present from birth, the roentgen changes m 
the skeleton were charactensbc of the late type^ of the 
disease rather than the congenital The case is desenbed 
m detail and roentgenograms are reproduced showmg 
the typical bone changes of the three diseases 

Clarence E Weaver, M D 

Congemtal Malformations of the First Thoracic 
Rib A Cause of Brachial Neuralgia Which Simulates 
the Cervical Rib Syndrome James C White, M H 
Poppel, and Ralph Adams Surg , Gynec & Obst 
81 643-659, December 1945 

The authors have observed 10 cases of abnormalities 
of the first thoraac nb, 5 of which were asymptomatic 
and 5 of which presented a cervical nb syndrome The 
case histones of the latter group are given m detail, 
and roentgenograms of patients from both groups are 
reproduced The literature is reviewed 

The abnormal nb is gaierally a rudimentary struc- 
ture terminating m a synostosis or pseudoarthrosis 
with the second nb near the scalene tubercle, or m a 
free end m the soft tissues at the base of the neck, which 
may be connected by a ligamentous band with the 
manubnum sterm 

From a review of comparative anatomical studies 
and embryological theones, the authors conclude that 
these malformations are best explained by errors of body 
segmentation in early embryomc development and are 
often brought about by abnormal fonnation of the 
brachial plexus and blood vessels The symptoms and 
dimcal evidence consist of supraclavicular bony promi- 
nence, irritation or paralysis of the brachial plexus, and 
compression of the subclavian vessels as they cross the 
defective nb 

On the basis of symptoms and physical signs the 
authors cannot differentiate first nb abnormabties 
from cervical nb or from compression by the antenor 
scalene muscle Even roentgen studies require speaal 
care if a correct diagnosis is to be made It is essential 
to be able to outbne all the vertebrae m the neck and 
upper thorax on an anteropostenor film which shows 
the details of the upper nb articulabons as well This 
can be accomplished by makmg a long exposure with 
the patient opemng and closmg his mouth In this 
way the shadow of the mandible is blurred so that it 
does not obscure the outhnes of the atlas and axis 
Anteropostenor x-ray films should include the whole 
of the second as well as the first nb, as the anomaly 
often involves the two All of the bony structures 
boundmg the thoraac apex require careful scrutmy 
In unusual cases it may be advisable to include the 
entire spme, so that the total number of nbs and lum- 
bar vertebrae can be counted Unless these precau- 
Uons are observed, first nb deformities may be missed 
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Appendicxbs with a Massive Peristaltic Movement 
of the Colon. (Case Examined by Banum Meal and 
by Enema.) J A Mathez J de radio! et d’^lectrol 
26 304-308, 1944-15 

A girl of twenty-five came under observation because 
of chronic abdoinuial distress and was examined by 
barium meal and enema She evidently had chronic 
appendiceal involvement and exhibited tenderness over 
the cecum Wien the exammer was palpating that 
area, the right half of tlic colon contracted This oc- 
curred several times and, though mote barium was 
admitted, the cecum tended to remain empty 
The author discusses this phenomenon academically, 
quoUiig some of the earlier German roentgenologists 
who spent a great deal of umc m deciding by what sort 
of movemuit the large mtcstine emptied itself He con- 
cludes that the patient’s having appendicitis probably 
had something to do with the "grand mouveiiitttl" upon 
which he dwells at such length, which is tantamount 
to an admission of entire unawarencss of the modem 
approaches to gastroenterology The cecum may, of 
course, be irritable m appcndiatis, and m regional en- 
teritis, too, and m caremoma of the cecum 

Percv j Dbiaxo, Af D 


Retropentoneal (Mesenteric Pouch) Henna. Case 
Report I S Ravdtu and Philip J Hodcs Ann 
Surg 123 10&-U0, January 1940 
The authors report a case of retropentoneal hernia 
contammg a giant Aleckcl's diverticulum, associated 
with recurrent bouts of intestmal obstruction The 
diagnosis was suggested from the radiographic findmg 
of an air and fluid level m a dilated loop of gut m the 
nght upper quadrant A small intesUual study re- 
vealed the gas fiUed loop to be distal ileum, while lack 
of mobility ou manipulation and positionmg strongly 
suggested that the loop was enclosed m a membrane or 
sac. These findings were confirmed at operation 
Only a linuted portion of the deum was mvolved, and 
the hcmial sac was avascular with no large vessels 
either at the entrance or exit FoUowmg complete re- 
secuon and anastomosis the patent made a good re- 
covery, with rehef of all symptoms Roentgenograms 

and photographs ore included 

Ellw ood W Godfebv M D 


Cholecystography for Children JHctor E Hr^‘^- 
Carlton G Watkins, and John A Robb .^ J Dis 
Child 70 325-328. November-December 194o 

Cholecystography with Pnodax was earned out m 
47 uStod mfants and children The medium was 
iu^ino be satisfactory for those over ^n^^f 
ace Under that age the percentage of ^«^ful re- 
sults was low The recommended dose of 0 5 gm per 
10 kg of body w eight proved adequate for 
four years, but larger dosage— as much as 1 5 
10 kJ^ sometunes necessary for younger chil^ 
^ud fnfants Toxic effects were mmimal, even m very 

S2.Oi.v~ t™ ov .h™ u™ .te ordo.™ 

dosage of Pnodax. 

Ushed by cholecystography 


THE SPLEEN 

A Calcified Cyst of the Spleen, Demonstrated Eoent- 
genologically Erlmg Kierulf Acta radiol 27 43- 
46, Jan 31, 1940 

The author prefaces the presentation of a case of cala 
fied cyst of the spleen, demonstrated roentgenographi 
callv, with a brief descnption of calcificabons m that 
organ and a classification of splenic cysts 


THE MUSCULOSKELETAL SYSTEM 

Normal Development of the Ossific Centres Dnnng 
Infancy and Childhood A Clinical, Roentgenologic, and 
Statistical Study Olle Elgenmark Acta paediat 
33, Supplemcntura I, pp 1-79, 1940 

In previous studies of the development of ossification 
centers the practice has generally been to determine 
their differentiation from observations made on bone 
development in one area of ossification, usually the 
hand or the hand and foot In the present mvesbga- 
tion, the author shows that there is no absolute corre- 
lation between the appearance of the different ossific 
centers and that it is consequently not possible to draw 
hard and fast conclusions concernmg other centers on 
the basis of the differentiation present m a few isolated 
areas Not even m the two halves of the body do the 
corresponding centers make their appearance quite 
uniformly 

In this study a number of simultaneous obscrvatious 
were made of the dates of appearance of the centers in 
several readily accessible ossification areas, » e , the 
skeleton of both extremities on the nght side of the 
body, compnsmg 68 ossific centers, and in a few sub- 
jects, for purposes of comparison, the corresponding 
parts of the skeleton on the left side also Five years 
was taken as the upper age limit, because only a few 
centers appear later in these areas A total of 1,190 
observations were made on 852 carefully selected 
children, and the material w^as then studied statistically 

The investigation brought out the fact that there is 
great variation m the tunes of appearance of the indi- 
vidual ossific centers, and also that there is a con- 
siderable difference between the sexes, the centers of 
guls differentiating much earher than those of boys 
Appropnate calculations proved that there are sigm- 
ficant and positive correlations of equal degree between 
the differentiation of the ossific centers and age, height, 
and weight By means of partial correlations between 
age and height and ossific centers, it was established that 
m infancy the height shows a stronger correlation with 
ossific center development than age, later on, the 
correlation is largely equal 

Tables for the development of ossification centers 
are presented 


A Study of the Development of Rickets in Premature 
Infants Gert v Sydow Acta paediat. 33, Supple- 
mentum II, pp 1-122, 1916 
AU premature infants with a birth weight not above 
2,000 gm bora at the Sahlgren Hospital, GOteborg, 
dunng a two and one-half year period, whose condition 
permitted were eiammed at regular intervals, mth 
blood analyses and roentgenograms of the wnst To 
obtam normal values for the blood chemistry as a con- 
trol, two groups of normal full-term breast-fed infants 
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recognized two types of the disorder, the creeping 
penostitic and the diffuse osteitic type Some patients 
have severe headaches and various visual or auditory 
disturbances Exophthalmos is frequently present 
Insomnia, mental dullness, and convulsions may de- 
velop The course is variable (from twenty to forty 
yeais) The diagnosis is usually made by roentgen 
exammabon of the skull, which reveals diffuse hyper- 
ostosis of the bones of the face (notably the malar, 
frontal, and sphenoid bones) The hyperostosis is 
usually uniform and "osteomatous " Inflammatory 
osteitis, Paget’s disease, and acromegaly are to be differ- 
entiated. 

A case of generalized leontiasis ossea m a male aged 
thirty years is reported Both types of the disease were 
present m this patient The cranial bones and man- 
dible shewed typical diffuse “osteitic” overgrowth, the 
long bones of the extremities showed diffuse symmet- 
rical cortical and periosteal overgrowth 

CtARENCB E Weaver, M D 

Mutational Dysostosis (Cleidocranial Dysostosis) 

A B Soule, Jr J Bone & Joint Surg 28 81-102, 
January 1948 

Mutational dysostosis is frequently transmitted from 
parents to offsprmg and is characterized by multiple 
variable developmental skeletal anomalies, usually 
aplasia of the clavicles, delay m closure of the fonta- 
nelles and sutures, brachycephaly, prognathism, ir- 
regulanty m dentition, and structural abnormalities 
of the other bones The skull may show mcreased trans- 
verse and decreased anteroposterior diameters Some 
of the bones are underdeveloped The facial bones are 
poorly developed and asymmetneal The teeth will 
show abnorraiilities when dentition occurs Some may 
he absent or there may be supernumerary teeth 
The clavicles are most commonly abnormal They 
may show small defects or he completely absent The 
^pulae are small and pnimtive Anomalies of the 
humerus, radius, and ulna are uncommon but do occur 
The spme may show curvatures, fusion defects, and 
maldevelopment of vertebrae The pelvic bones are 
small and pnmibve m appearance There may be 
allure of bones to fuse The femoral neck may be 
ouonned or absent, otherwise the femora, tibiae, and 
fibulae are usually normal 

There is a stnkmg resemblance between all these pa- 
ants in appearance They are usually m good health 
wu often are fed to consult a physician because of the 
dental abnorrnalities 

Six cases are presented, with reproductions of radio- 
Sihphs which show various abnormalities 

John B McAnenv, M D 

Henuatrophy of the Body In Adult Life Norman 
RcidM and Glen S Player J Nerv & Ment Dis 103 
t'o. January 1948 

in '^hses of hemiatrophy of the body are numerous, 
aduhl*^^ ^'^hh mjunes, head trauma m childhood or 
rtMri ^'^Phalitis of various types, vascular lesions, 

eems to 
ere In 
offers a 

and 24 

throiivh — oceu lu exeeuent health 

Put a long combat experience He ivas hospital- 


hav wone of these factors, howevi 

suci? present m the tivo cases records 
M Idiopathic cases, pneumocncephalogra 
of definite diagnosis 

^thors’ two patients were soldiers 
jeacs of act Ti.„ 1 


ized for trench foot, and durmg a routine exammation 
it was noted that the right atm and leg seemed smaller 
than the left On questionmg, it was learned that there 
had been a “little tmng” of the right leg durmg the past 
three months The atrophy contmued to mcrease for a 
month, after which progress ceased There was a differ- 
ence of 2 mches m the circumference of the calves, and 
of 1 1/2 mches m the circumference of the biceps There 
was no change m motor power, sensation, co-ordma- 
tion, or reflexes A pneumoencephalogram made six 
months after onset showed slight bilateral mtemal 
hydrocephalus, with the left lateral ventricle larger 
tWi the right 

The second patient complained of headaches on walk- 
mg, dull pam, and stiffness of the nght leg A slight 
difference m the size of the extrermties seems to have 
been noticed previously but received no special atten- 
tion Four months later the headaches were worse and 
the right leg was painful Four months after this, 
the patient was thrown from a jeep, foUowmg which he 
had transient diplopia and weakness of the right arm 
A difference of 7/8 mch was found between the nght and 
left calves, the reflexes of the nght arm wereshghtly more 
active than those on the left, and there was a transient 
nght ankle clonus Further exammation showed the 
face, trunk, and extremities all to be mvolved m the 
hemiatrophic process A pneumoencephalogram re- 
vealed dilatation of the left lateral ventricle, especially 
m its middle portion 

In each of these cases a spinal ongm of the muscidar 
atrophy was suspected, but a cerebral ongm was es- 
tablished by the encephalogram The authors believe 
that the more common phenomenon of facial hemi- 
atrophy would frequently be shown to be cerebral m 
ongm if the possibility were kept m mmd and encepha- 
lography were done m all cases They feel that it is 
possible, also, that the rare atrophies of an e-xtremity 
attributed to subclmical poliomyelitis may be of cerebrM 
ongm Bernard S Kalayjian, M D 

Osteogenic Sarcoma. II Roentgeaographic Inter- 
pretation of Growth Patterns m Bone Sarcoma. Ian 
MacDonald and John W Budd Surg , Gyuec & 
Obst 82 81-86, January 1946 

The roentgen-ray study of bone tumors, accordmg to 
the authors, should be mterpreted as a reflection of their 
growth characteristics rather than an mdication of 
tumor types, a kinetic rather than a static concept The 
roentgenographic features of a bone tumor at any given 
time are dependent upon the balance between neoplastic 
activity (osteolysis) and the degree of cortical or 
medullary reaction (sclerosis) as well as the absence 
or extent of ossification and calcification 

The observations presented here were made by care- 
ful study of 118 cured cases of bone sarcoma (previ- 
ously reviewed m Surg , Gjrnec &. Obst 77 413, 1943 
Abst m Radiology 42 534, 1944) and a smaller number 
of uncured cases from the Registry of Bone Sarcoma 
of the American College of Surgeons The expression, 
“osteogemc sarcoma" is used m this article as a generic 
term for all sarcomas onginatmg m the connective tis- 
sue of bone, mcludmg osteosarcoma, chondrosarcoma, 
and fibrosarcoma 

From this study the authors conclude that the ex- 
perienced roentgenologist can differentiate between 
bemgn and malignant tumors with almost complete 
accuracy through an mterpretation of their growuh 
patterns A diagnosis of osteogemc sarcoma can be 
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As to treatment, a tnal of conservative measures is 
recommended If these are unsuccessful, then ex- 
ploration and transection of the anterior scalene muscle 
may be done plus (unless the rib is quite rudimentary) 
excision of the nb from the clavicle to iihere the bone 
disappears m the posttnor muscles of the neck 
This IS on inforuiative article but it should be noted 
that It deals with an obviously selected group of pa- 
tiuits The percentage of symptomatic cases would 
be much lower with a more comprehensive method of 
selection Trederick A Bavbndam, M D 


A Contribution to the Radiologic Study of the De- 
ficiency Osteopathies Syndrome of Ml l km a n -Debray- 
Looser T Lcpennetier, E Gilbrm, M Godefroy, 
and R Tncot J de radiol et d’^lcctrol 26 197-209, 
1944-15 

The authors describe m great detail a case of the so- 
called syndrome of Milkman-Debray-Looser, "remark- 
able for the multiplicity of the bone changes,” and make 
this the occasion for a general discussion of the disease 
As to the lesion itself, little is added to that which 
has already been written, for, under one title or an- 
other, the roentgen appearance has been fully described 
by vanous writers oter a period of some years Briefly, 
It consists in a line of decreased density, occumug more 
often in long bones but also in flat ones, and with no 
definite site to which its occurrence can be said to be 


restricted In the long bones the Ime is transverse 
From tlic beginmug [and since the first comprehensive 
descnption was by Looser, whose name the lesion bore 
for years, it seems a bit out of keepmg that the authors 
should have contrived a title ui which his name forms 
the last link] the condiUoii has been considered to be 
of nutritional origin The variant described by hlilk- 
man bore, as part of its title, the word "fractu^’ 
One of lus publications (Am J Roentgenol 32 622 
1934) IS headed “Multiple, Symmetrical, Spontaneous 
Fractures,” and this enUty became known in America 
as "Milkman’s disease ” 

After march fracture involving a metatarsal became 
better understood and passed from the category of 
idiopathic diseases (Deutschlandcr's 
other sites of similar fracture began to be d«cn^ 
the tibia, neck of the femur, even the pelvis The 
simdanty of the fracture Ime seen m these 
with those of the ongmal Looser 
began to be generaU> appreciated, 
concept of this bony phenomenon is becoming dari- 

present paper is profusely 

late stages of the fracture lines are shmvn The histc^ 
^ Lii miury is, however, as nebulous as tradition^ly 
Dostulated The descnption of the lisions is rath^ 
Sdant Mdkman’s modest contnbution recei^ 
redunoMi indicated 

¥hTS^r<^nmbutions have consistenUy been to 
H^tW pomtmg out to true state of affaim, with 
closest to pom^s comcident nutntional 

to mX^S [Only « metatarsal m^ 
fX-ture can to consbtuUonal state be set aside, here 
SXedTosS^actorisapurelyloca^^^^^ '>eak 

foot” as ^ther together to 

One tnes, from Ume descnptive of a basic 

rapidly accumto g t abreas^f 

pathologic stram fracture, Looser’s 

S::. &ri?«/=^-.nes.a<mte trans- 


verse atrophy of bone, fatigue fracture, multiple idio- 
pathic symmetneal fractures, etc , the term "hunger 
osteopathy,” which was apparently first employed by 
the German ivnters, might well be substituted 

Percy J Delano, M.D 

Chronic Sclerosing Osteibs Henry W Meyerding 
Western J Surg 53 413-420, December 1945 

The term "chrome sclerosing osteitis” is used to des- 
ignate those cases of low grade infection which product 
a marked thickemng of the bone localized to a smgle 
segment The author’s senes of 80 cases represents 
about 2 per cent of all the cases of osteomyehtis seen 
at the Mayo Clmic m thirty-two years, from 1912 to 
1943 Thirty of the number were previously reported 
by Henderson (J A M A 82 946, 1924) 

The outstanding symptom of chrome sclerosmg oste 
itis IS persistent pain of varymg seventy, which may be 
present for months to years This pain, as a rule, is 
worse at night, it usually remains localized, and u 
deep seated, along the shaft of the long bones The 
average duration of the cases m this senes was 1 4 yean 
Trauma, exposure, and debditatmg disease aggravate 
the pain The blood findings are usually not of great 
help, smee the white count is commonly normal and the 
concentration of heraoglobm and to red count are fre- 
quently within normal liimts Flocculation tests are 
negative The most significant findings are those re 
vcaled by radiography The exact site and size of the 
lesion can be easily determined The radiographic 
appearance is that of a dense sclerotic area m the shaft 
of the long bone involving the cortex and the spongy 
bone There is often a central area of decreased density 
which is considered the nidus of the infection The 
cortex may be involved on one side only, or to mvolvt- 
ment may go completely around the cortex and pro- 
duce considerable enlargement 

The author goes into detail as to the differential di- 
agnosis of this lesion from syphdis, osteogenic sarcoma, 
osteitis deformans, traumatic ossifymg hematoma, 
Ewing's sarcoma and metastasis from prostatic carci- 
noma, Srace the details of such a differential diagnosis 
are well known to most radiologists, they are not in- 
cluded in this review 

The treatment of chrome sclerosmg osteitis is surgical, 
the extent of the operation depending on the degree of 
mvolvement present The author advises saucenza- 
tion of the mvolved bone ivith removal of as much of 
the mfected bone as possible rather than simply dnlhng 
the bone The average age of the patients is twenty 
five years, and the end results of the operative procedure 
are usually qmte good The author states that about 
70 per cent of the patients had complete relief of their 
symptoms and about 15 per cent had partial relief 
Bernard S Kalaijian, M D 

Generalized Leonbasis Ossea. L H Garland 
Am J Roentgenol SS 37-13 January 1946 

Leontiasis ossea is an uncommon disease The hyper- 
ostosis may be limited to one bone of the skull or m 
volve all of them In the latter event, the bones of 
to face may be enlarged and distorted but the facies is 
almost never leonine Occasionally there is mvolvc- 
ment of the long bones The disease begins m childhood 
or adolescence, and females are said to be more com 
monly afiSicted than males The cause is unknown 
Grossly, Knaggs (Inflammatory and Toxic Diseases of 
Bone. New York WUIiam Wood & Co . 1926) 
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Backache. Henry W Meyerdmg and Forrest L 
Flaslmian J A M A 130 75-78. Jan 12, 1946 
Attention is called to a fairly common spinal lesion 
responsible for low hack pam, namely, a defect m the 
pars mterarticulans or isthmus of the vertebra which is 
imown as prespondylolisthesis, spondylolysis, rachis- 
chisis, and spondyloschisis Trauma is considered the 
precipitating factor, with a congenital lesion as the 
prcdisposmg factor 

Patients complam of backache of several years' dura- 
tion with aggravation m direct proportion to the amount 
of strain placed on the back Eiammation may or may 
not eliat pertinent signs The diagnosis depends on a 
careful history and roentgen examination The unpor- 
tanee of the obbque projection for demonstration of the 
defect 13 emphasized 

Treatment is directed toward mcreasmg the stability 
of the lower spine The majority of patients have been 
treated conservatively, by back supports, rest, sleepmg 
on a firm bed, appbcation of heat and massage to the 
back, and exercises to strengthen the muscles of the 
back. Those who did not respond to conservative 
treatment have improved followmg spinal fusion 
Reproductions of roentgenograms and reports of 
seven cases are mcluded H D Welsh, M D 
(University of Michigan) 


Pyogenic Osteomyehtis of the Spme DiSerenhal 
Biagnosis Through Cbnical and Roentgenographic Ob- 
stJvations. Jose Puig Gun J Bone 8c Jomt Surg 
28 2&-39, January 1946 

This study is based on 48 cases of osteomyehtis of the 
vertebral body or arch, which are divided as to location 
and nature of the infection 


The hp-}Oint syndrome presents a septic reaction with 
bip joint pain, but there is no pam on palpation of the 
fwtenor aspect of the articulation nor on percussion of 
me trochanter Motion is limited only m extension 
Tenderness is confined to a region of the spme, with 
hmitation of motion of the spme especially m flexion and 
spinal pam on any attempt to extend the leg 
In the abdominal syndrome, the symptoms are sug- 
K^ve of intra-abdommal disease, but m the presence 
of a vertebral lesion contraction of the abdominal 
®oscles dunng palpation causes no change m the pam 
or tenderness, while m abdommal disease the pam 
practically disappears One case m the author’s 
presented this syndrome. 

The meningeal syndrome shows cluucal signs of men- 
J^eal irntation The onset may be acute or msidious 
tarce such cases were seen 

The back~pai>i syndrome may be acute, subacute, or 
' lous In the acute form (16 cases) there IS sudden 
pam, severe, constant, and usually mterfermg iwth 
P There is a marked systemic reaction Blood 
be positive. An abscess may form after 
^bree weeks The subacute form (7 cases) shows 
_ , often following a septic infection else- 

in the body Epidural abscess may form, with a 
clev-n fbe lower extremities, temperature 

onset ih' difficulty m voidmg With an msidious 
J,. ’ are IS no general systemic reaction, the sharp 

nieht'^ relieved by rest, but. m fact, is worse at 
iztA f J sneezing and coughing There is local- 
Ro^“. and limitation of motion 
of Dvr, ®‘®‘^®‘^aphically there is no distmctive feature 
fonn sh "^be localized 

uearthp°"* c atnall circumscribed area of destruction 
epiphyseal ring or caitilagmous plate Narrow- 


ing of the mtervertebral space and atrophy of the bone 
occur early After four to six months, sclerosis appears 
Healing takes place m nme to twelve months 
It is only by careful study of films taken at mtervals 
over a long period of time that the difference between 
pyogenic and tuberculous osteomyehtis will become 
evident In the tuberculous type the duratioa is much 
longer — two to three years as compared to nme to twelve 
months The mtervertebral space is narrowed m 
pyogemc infection but not to the same degree as in 
tuberculosis New bone formation is seen m one to 
three months m pyogenic mfection, but much later, if 
ever, m tuberculosis Sclerosis develops early about a 
pyogenic mfection but is absent or very mild m an early 
tuberculous mfection 

In the diffuse form, lessenmg of density and fuzzmess 
of outlme occur early and at about three months are 
followed by sclerosis that lasts for three to six months 
In tuberculous spondyhtis, the atrophy lasts for at 
least two years and is rarely replaced by sclerosis 
Reactive new bone formation is rare and late m tuber- 
culosis but early and constant m pyogenic mfection 
Very infrequently bone sclerosis is seen m tuberculosis 
but IS certamly rare and usually only defined m radio- 
graphs of the pathological specimens Sclerosis m pyo- 
genic spondyhtis is clearly seen and is a differential 
feature Spondylitis characterized by marked sclerosis 
and bone formation should be suspected of bemg chronic 
staphylococcic osteomyelitis 

John B McAnbny, M D 

Fracture of the Medial Epicondyle with Displace- 
ment into the Elbow Jomt James Patrick J Bone& 
Jomt Surg 28 143-147, January 1946 
Fracture of the medial epicondyle with displacement 
mto the elbow jomt usually occurs between the ages of 
10 and 17, and is often associated with mjury to the 
ulnar neTvt It may result from a fall on the hand with 
abduction of the forearm on the humerus or it may fol- 
low a posterolateral dislocation of the elbow Diag- 
nosis 13 usually made by x-ray, although the patient 
cannot always extend the elbow, and the displaced epi- 
condyle may be overlooked Ulnar nerve paralysis 
suggests injury to the medial epicondyle and its loca- 
tion should be determmed Reduebon may be effected 
by abduction of the forearm with supmation and ex- 
tension of the wrist and fingers, which pulls the epi- 
condyle from the jomt space 

In studying this problem the author finds that, if m 
a lateral view of the elbow the epicondyle can be seen 
at the level of the jomt, it may be considered to be m the 
jomt A strong faradic current applied to the flexor 
muscles with the wnst held m extension may pull the 
displaced epicondyle from the jomt space 

In old cases, it is often impossible to move the epi- 
condyle Operative removal has been rather unsatis- 
factory, because the rough surface of the epicondyle 
erodes the coronoid process and imtiates an arthritic 
process, which is not corrected by removal of the frag- 
ment The author believes it better not to operate on 
these patients, smee some cases wiU clear up m time and 
in any event little good can be done surgically 
Ulnar nerve paralysis usually clears up if given 
enough tunc Sometimes a constnetmg fibrous band 
must be removed Anterior transplantation of the ulnar 
nerve may be necessary where a cubitus valgus de- 
formity IS present, which stretches the nerve 

John B McAnexy, M D 
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made w ith reasonable certainty if there is evidence of 
a cortical uialigiiant tumor, though further differenti- 
ation into tumor types by radiographic methods is 
higlily unreliable 

The salient features of the three connective-tissue 
sarcomas, as noted m the reviewed material, arc pre- 
sented and illustrated m the form of a diagram The 
prognostic importance of differentiating osteogenic 
sarcoma as to tmnor type is stressed, smee osteosarcoma 
IS almost unifonnly fatal, nhile fibrosarcoma is much 
less malignant, with chondrosarcoma occupying a me- 
dian position Tliat metastatic caremoma may simu- 
late perfectly the appearance of primary sarcoma of 
bone is dluslrated by a case of metastatic adenocarci- 
noma from the prostate gland which was diagnosed by 
three roentgenologists as ‘ typical oste-osarcoma ” 
Microscopic study of opH.n biopsy material, therefore, 
remains the most essential single diagnostic method m 
bone tumors and should precede the institution of any 
therapeutic program The only notable exception is 
Ewing’s sarcoma, m wlilch a therapeutic test wath small 
doses of \ radiation is of definite diagnostic value 

John H Freed, M D 


Sarcoma Compheatmg Paget’s Disease of Bone 
Thomas J Sumniey and C Lowry Pressly Ann 
Surg 123 135-153, January 1940 

Three illustrative cases of sarcoma compheatmg 
Paget’s disease are reported The authors state that 
there seems to be a dcfiiiite relationship between osteitis 
deformans and sarcomatous change Coley and Sharp 
(Arch Surg 23 91S, 1931) stated that m patients with 
Paget’s disease and sarcoma of bone the tumor is m- 
variably in parts of the skeleton showmg osteiUc 
changes von Albcrtim (Virchows Arch f path Auat 
268 259, 1928) described a "presarcomatous change” 
m the bone marrow of multiple bones m long standmg 
cases of Paget s disease, and Speed (see Hausen Tr 
West S A (1941) 51 59, 1942) suggested that the 
osteoid tissue of Paget’s disease has a lesser chronologi- 
cal age than normal bone and is therefore more subject 
to malignant change ^ 

The prognosis in sarcoma complicating Paget s dis- 
ease IS extremely grave, as the life expectancy is less 
by ten months than in uncomplicated osteogenic sar- 
coma 111 the same age group Unlike uncomplicated 
osteogemc sarcoma, the sarcoma of Paget’s disease often 
mvolves multiple bones There is no knowm 

The authors have reviewed the literature and have 
tabulated all the cases of sarcoma m Paget s dis^e 
which they were able to find— a total of i6, mclu g 

their owu A fuU bibliography is ap^ded 

Ellw'ood W Godfrey, M D 


Osteochondromata of the Pelvic Bones RMph ^ 
lormley, Henry W Meyerdmg, Robert D Mi^y, 
, and Clarence A Luckey J Bone S. Jomt Surg 

(M^’a^t^^^osteochondroraata of 
e usually considered to be benign srow^, but they 

ie l»bent ^aUy ^ t of 

formitj ^„_„ted to recur after removal 

ese lesions can be exp natients with osteochon- 

In the authors’ males and 14 

■omata of the innominate bone, -0 wer 


females, and the age range was four to sixty two yean. 
Three patients with multiple congenital exostoses aie 
included The duration of symptoms varied from one 
week to twenty-one years, m 3 cases the tumor was 
found mcidentally 

Sixty nmc surgical procedures were carried out on 
40 patients, one patient bemg operated upon 12 times. 
Eleven patients received postoperative irradiaboa, but 
no definite evidence of benefit from the irradiation could 
bedetummed 

Nme, or 23 5 per cent, of the 40 patients are known to 
be dead Eight, or 20 per cent, were livmg with re- 
currences at the time of the report Recurrence is not, 
however, an absolute mdication of malignancy Four 
cases proved to be malignant No evidence of mutation 
was found, but sections from one part of the tumor 
may be benign whde other sections are mahgnanL 
John B McAnew.MD 

Eosmophihc Granuloma of Bone Report of a Case. 
J O Mercer New Zealand M J 44 320-322, Decern 
berl945 

Eosmophihe granuloma is a variant of the presum 
ably infective rhseascs of the reticulo-endothelial sys- 
tem, of which Hand-SchuUcr-Chnstian disease, mfec 
tive reticulo-endotheliosis, and Letterer-Siwe’s diseasi 
are more famibar examples The majority of thesi 
conditions arc rapidly fatal One group, however, usu 
ally shows little systemic disturbance and the lesion; 
resolve after curetting, radiotherapy, or even spon 
taneously These latter cases were fct described a: 
solitary granuloma of bone but more recently, smci 
they have been found to be multiple m some instance; 
and carry a characteristic histologic picture, have beei 
more accurately termed eosmophihc granuloma o 
bone. This disease closely simulates mabgnant diseas 
of bone, particularly myeloma, both clmicaUy and u 
microscopic appearance Because of the vast differ 
ences in prognosis, it is important to distinguish thi 
two 

The patient described in this report was a girl firs 
seen at the age of mneteen months with a fluctuan 
bluish swelling immediately b ehin d the antenor fon 
tanelle, near the verte.x of the skidl Radiologic ex 
animation showed a circular pimched-out defect m thi 
upper part of the right parietal bone Three month; 
later, the defect had enlarged to some extent anc 
measured 1 1/4 X 1 1/2 inches One year after tlu 
first observation, signs of acute mastoiditis developed 
At operation, the bone of the mastoid area was found 
to be soft, and a considerable portion of the nuddlt 
car was filled with what appeared to be a vasculai 
tumor A section was taken but no d efini te diagnosis 
was obtamed After showmg satisfactory healmg, the 
mastoid scar broke down in about six weeks, and it was 
again necessary to explore the area At this time, 
extensive bone destruction was found, and the antrum 
and middle ear were full of new growth Microscopic 
examination suggested chrome osteomyebtis or eosmo- 
philic granuloma of bone The child made rapid prog- 
ress foUowmg this exploration and any further surgical 
mtervenbon was considered unwarranted Two years 
later, the parietal tumor was found to be slowly re- 
solvmg, and a rachograph of the skull showed reduc- 
tion m the size of the bony defect. As far as can be de- 
termmed from the report, no radiation therapy was 
given and heahng of the parietal lesion was spontaneous 
Bernard S Kai^yjian, M D 
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Double Dtenis and Double Vagina. Identical Dou- 
bles Demonstrated by Colpohysterosalplngography 
R R KiUmga: and H B McEuen Am J Obst & 
Gynec 51 121-124, January 1946 

The authors advocate a simple and imiform nomen- 
clature for descnbmg abnormalities of the female 
genital tract due to Inch of fusion of the muUerian ducts 
and/or irregularities of canalization Such a classi- 
fication has been published by Taylor (Am J Obst & 
Gynec 4(5 388, 1913) and is as follows (1) uterus arcu- 
atus, (2) double uterus with a smgle cervu, (3) septate 
uterus with a single or septate vagma, (4) double uterus 
mth a double cervix, (5) uterus with a rudimentary 
horn or absence of one horn Taylor estimated that 
one out of 1,500 obstetric cases and one m about 2,000 
gynecologic cases show this type of deformity, while 
others place the mcidence stdl higher Its practical 
significance has been brought out by Schauffler Q A 
M A 117 1516, 1941), who recorded a case m which a 
patient was seen hy nme physicians and was "unneces- 
sarily pounded, thumped, curetted, aborted and laparot- 
omued, mainly because of a complete double uterus 
which presented diagnostic difficulties dunng preg- 
nancy " 

Helpful diagnostic signs are irregular menses, dyspa- 
remua, repeated unexplained abortions, and repeated 
malposition of the fetus The author beheves that 
roentgen pelvimetry should be done routmely as an aid 
ra diagnosis 

The case of a 24'year-otd white woman with a double 
uterus and double vagma is reported Exammation 
revealed the presence of a complete septum m the va- 
gina and two distinct cervices were palpable A roent- 
genogram following injection of u^ochloral showed 
the two cervices, two cervical canals, two separate uten, 
imd two tubes — one to each of the separate uten — 
clearly onUmed HucK A O’Neill, M D 


Evaluation of Roentgen Pelvimetry T G Stoddart 
M J 54 60-63, January 1948 
During a recent twelve-month period, the author 
a roentgen study of the pelvis m approximately 
00 women Each of these was referred for roentgen 
consultation, and none was exammed as an ordmary 
routme procedure In the majonty dystocia was an- 
•pated The usual reasons tor sendmg obstetrical 
to the x-ray department for pelvimetry are (1) 
a tiort^ external and mtemal pdvic measurements, 
U) a uoatmg head at term, (3) a history of previous 
ystom, ( 4 ) an elderly prunipara, (6) suspected 
I’cescntation, (6) medicolegal considerations 
emjonty of this senes were primiparae, and many 
abnormal external measurements Previous m- 
or disease of the lumbar spme and pelvis was also 
erml*' for roentgen exammation One small 

mMc* ''' P'^^cnts had gone mto labor before roentgen 
requested, but most of the women 
aiDin and able to cooperate fuUy The ex- 

month conducted at eight or eight and a half 

mum t mstances, which is considered the opti- 


^ ^°rin of the Thoms method 
^ abdomen and pelvu 

the nil hiV.es a lateral projection either 

film (for the lateral view) is then made, r 
to th, m"!? located at a level correspou 
1 ime of the sacnim A final aiitcroposti 


film IS obtamed with the patient scmi-npright, sup- 
ported on a canvas and wooden framework Following 
the first exposure to outlme the pelvis, a second exposure 
IS made on this film with the perforated lead gnd at the 
level of the mlet This method has given very satisfac- 
tory results The three films used for measurement 
permit a study of the pelvic contours as well, an impor- 
tant consideration, smee abnormal contours may cause 
djrstocia as readdy as faulty measurements 

Complete parturition records were obtamed for 72 pa- 
tients In 29 of these, approximately 40 per cent, cesa- 
rean section was done, for the foUowmg mdications 
disproportion (70 per cent), placenta praevia, uterme 
mertia and non-engagement of the head after trial 
labor, maternal systemic disease, breech presentation 
with limited pelvic capacity, toxemia, and spmal de- 
formity or ankylosed hip 

The author’s conclusions from this study are that 
pelvic roentgen measurements are desirable m all cases 
where dystocia is anticipated, that the study of the 
pelvic contours is to be stressed , that the optimum type 
of pelvis IS the round or gynecoid, while the least de- 
sirable for normal childbirth is the true flat tjqie or 
platypeUoid Bernard S Kalayjian, M D 

Roentgenological Visualization of the Sacral Hiatus 
During Late Pregnancy Paul A Bishop Surg 
Clm North America 25 1391-1393, December 1946 

For visuahzation of the sacral hiatus in late preg- 
nancy, Bishop advocates an anteroposterior Bucky 
film The pelvis is tilted shghtly by placing a pillow 
under the patient’s knees The tube is adjusted 25 
mches above the table top and centered at the level of 
the antenor-supenor spme It is then shifted caudal- 
ward 17 mches and tilted cephalad at a 45-degree angle. 

The film shows the shape, width, and length of the 
sacral hiatus as well as any secondary opemngs or 
wmdows above the hiatus A description of the latter 
IS important m caudal anesthesia smee the tip of the 
needle follows the posterior wall of the caudal canal 
Should the tip of the needle penetrate the soft tissue of 
a "wmdow,” the injection would be made outside the 
canal and anesthesia would be unsatisfactory 

Ellwood W Godfrex, M D 


R.oentgenological Visuabzatioa of the Placenta. 
Paul A Bishop Surg Clm North Amcnca 25 1394- 
1407, December 1946 

By soft-tissue techmc the placenta may be visualized 
m a vast majority of cases when 50 per cent or more of 
it lies above the pelvic inlet Two lateral films are 
made The first is centered over the middle of the 
posterior third of the fundus to record the postenor 
wall, the second is centered over the anterior thud and 
the e.\posure is made suffiaently light to show the 
anterior ivall An anteroposterior film is also made 
wth the patient lymg flat on her back 'With proper 
techmc, the subcutaneous fat layer of the fetus will 
appear os a black line Between this fat hue and the 
periphery of the uterus there are four structures of the 
same density, the uterme wall, the skin of the fetus, the 
placenta, and the ammotic fluid The first two are um- 
formly thin The placenta will displace the fetal soft 
parts, while this is not true of amnioUc fluid 

Identification of the placenta m tht fundus rules out 
placenta praevia as a cause of uterine bleeding The 
accuracy of such a negative diagnosis should be better 
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Pneumoroentgenarthrography ns a Diagnostic Aid m 
Internal Derangements of the Knee John B Butts 
and John T Mitchdl U S Nav hi Bail 46 77-82 
January 1040 ' 

In a senes of 60 cases of injury to the huee m which 
pueuniorocntgcnography Mas earned out, 24 patients 
Mere operated upon and the roentgen diagnosis was 
vcriiicd III 18 (75 per cent) The authors believe that 
air as a contrast medium for \-ray visualization has a 
definite value m the diagnosis of injuries to the semi- 
lunar cartilages, m hypertrophic synovitis, m hyper- 
trophy of the retropatellar fat pad, and m the estab- 
lishment of a dilTcrential diagnosis m cases of persistent 
or recurrent synovitis or hemarthrosis A 40 inch dis- 
tance (lube film) with vertical (long axis of knee) tube 
shift of 2 1/2 inches for the stereo films was employed, 
one lateral and both anteroposterior (dorso, ventral) 
and postero-anterior stereo projections were made, 
with the rays paralleling the tibial articular surface' 
With eareful positioning, 5X7 mch films were used in 
par speed cassettes Results with the Potter-Bucky 
diaphragm were somewhat more satisfactory than with 
a non-grid technic Roughly from 60 to 140 c c of oir 
was necessary to sejiamtc the tissues properly and fill 
the joint space, dependmg upon the size and habitus of 
the patient, intercommunication and size of the bursae, 
presence of small amounts of fluid, and other factors 
The procedure should be used only in patients with 
suspected mjury or damage to non radiopaque struc- 
tures withm the knee, in whom a clmiiil dmgnosis 
cannot be made It should never be earned out on an 
acutely inflamed jomt 


which the authors consider statistically insignificanL 
Th^e was thus no relation between abnormah^^ 

mdS«?tor ^'>«“«^->grams and sl.«k 

as « Method of Measunnt 
the Bones of the Lower Extremities. Wflham T Greeu 
^rge M Wyatt, and Margaret Anderson J Bone 
& Jomt Surg 28 00-65, January 1946 
Under certam conditions it is necessary to determine 
the exact length of the bones of the lower extienuties. 
Any method of domg this should meet certain require 
meats (1) It should be sufficiently accurate to record 
the comparative true length at any one examination. 

me preosioii of measurement should remam con 
Slant for varymg bone lengths, m order to compute 
accurately the true mcrement of growth (3) Suffi- 
cient detail should be delmeated to show abnonnahlits 
and the epiphyseal hues 

The method described here consists of three separate 
exposures of the lower extremities on a cassette 14 by 
^ inches, centering over the three jomts successively 
Shdmg lead plates protect two segments of the ffim 
while the thu-d is, being exposed A lead marker is used 
to center the x ray tube over the jomt and to i-hpel the 
accuracy of the exposure The extremities are held im- 
mobile by tapes dunng radiography 
Comparison of this method of measurement of long 
bones with others shows its great advantage and ac- 
^racy The length can be measured dually from the 
films without any correction factors 

Joirv B ilcAsBtn, M D 


A Review of 18 Cases of Arthiotomy of Knee Joints 
Lowell I Thomas MU Surgeon 98 20-34, January 
1946 

Eighteen cases of knee disabUity which came to op- 
eration are analyzed A closer scruUny of the preopera- 
tive roentgenograms, with the operative findmgs m 
mind, revealed that damage to cartilagmous articular 
surfaces may be anticipated when changes m subchon- 
dral bone density are found on the film 

Although x-rays of the knees are usually characterized 
by their “negativity,” occasionally serial comparative 
films of both knees wUl demonstrate changes m density 
of subchondral bone, mdicating articular surface 
damage The outlme of the normal femoral condyles 
and the normal shallow notches m the anterior surfaces 
of the femoral condyles can be distinguished from the 
abnormal, roughened, decalcified, mdistinct articular 
surface outlines This mformation is of considerable 
diagnostic value and a useful, with postoperative 
films, m checkmg the progress over a long period of time 


Fractures in Electroshock Therapy as Related to 
Roentgenographlc Spinal Fmdings. James H Huddle- 
son and Hirsch L Gordon MU Surgeon 98 38-39, 
January 1946 

Roentgenograms of the spme were taken of all but 9 
of the first 253 psychotic patients receiving electric 
shock therapy at one Veterans' Facility One hundred 
and forty spmes were normal, the other 103 showed ab- 
normalities of varying degree One patient had an old 
pre-shock spinal fracture Excludmg this case, 13 verte- 
bral and 3 other fractures occurred m the senes The 
fracture rate for normal spmes was 4.3 per cent and for 
the abnormals 0 8 per cent, a difference of 2 5 per cent. 


UtMosalpmgography C M Spangler Surg Chn 
North Amenca. 25 1340-1344, December 1945 

n 1914 Rnbm attempted to visualize the uterme and 
opian tubes using collargol This medium was 
T ^oos*'d imtant action on the pentoneum. 

in Fosdike employed lipiodol This has subse- 
quen y fallen mto disrepute for the foHowmg reasons 
tt) accidental injection of vessels mto which the oU 
pmetrated, (2) oU embolism, (3) non absorption of the 
^ P^toueal cavity, and (4) acute pentomtis 
wth ab^ f^ation SubsequenUy diodrast, skio- 
dan, and moselectan were utilized m the hope of over- 
TOmmg the objections offered by the oUy medium. 

tile viscosity for a constantly 
ysterosalpmgogram Titus utUized aca- 
viscosity of the ivatery 
IS less imr, , substance utUized however, 

toton care and technic of adminis- 

employed (1) to demonstrate 
tubes tvj tr, the uterus and fallopian 

tubes mrelati °i'' ^“cation of uterus and fallopian 
a (3) to outlme 

the wntour and content of the utenae ca-nty and (4) 

obstruction whi^ 

^e^e^s established by repeated RuC 

The latter IS the procedure mwhifh t. 

is of most value uterosalpingography 

Con^dications mclude ( 1 ) acute vaginitis endo- 

whethiw uterme or extra-utenne. a^d 
lar. pulmonary, and other senous systemic 

Ellwood W Godprjsv, M D 
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Perhaps the best appraisal of what the authors have 
[0 offer may be had by quotmg the legends of several of 
their illustrations 

"Fig 3 Involuntary injection into the right renal 
artery The injection was too high, and the needle 
sunL too obhquely because of the passage of 
fluid into the nght kidney, the injection of the 
external ihacs is insuiBcient ” 

"Fig 4. A poor terminal aortography The injec- 
Uon at the usual site was done wnthout success, 
this is understandable when one considers the 
smuosity of the aorta, which deviates to the left 
This too high mjection did opacify the superior 
mesentenc and the renals ” 

"Fig 5 Endarteritis of the left diacs The left and 
external ihacs have irregular borders and an in- 
constant cahber, due to endarteritis " 

"Fig 6 Obhteration of the common iliac at its ter- 
mination On the left, due to the development of 
a sacral branch (middle), a meshwork of collateral 
vessels has been established to compensate ” 

Other illustrations are m senes, showing vanous al- 
terations m the pnmary anatomical arrangement of 
the vessels sprmgmg from the bifurcation 


Several observations occur to one First, m each 
case there is evidence of a collateral circulation Then, 
no surgical application of such findmgs as there are is 
made clear Certam it is, that no competent neuro- 
surgeon would predicate a procedure upon the mere 
visuabzation or failure of visualization of some artenal 
branch m a preparation of this sort, as the authors 
themselves admit, if less than the proper amount of dye 
IS mjected, the lower branches wdl not be satisfactorily 
visuahzed 

Furthermore, the authors’ statement that aortic 
puncture is without risk is not impressive Athero- 
matous aortas, degenerated, sometimes strip their 
coats one from the other without external trauma, 
likewise a few large needle punctures, close together, 
through hard calcific plaques, might easily imtiate a 
freely bleeding wound of the vessel waU (and the au- 
thors make it plain that they have to try more than 
once w ith the needle m some of the cases) 

All m all, this procedure would seem to be one des- 
tmed for hmbo Clmicians of good judgment want 
no part m procedures which are inexact and misleadmg 
and which m addition constitute a menace to the 
patient 

Percy J Delano, M D 


RADIOTHERAPY 


Diagnosis and Management of Utenne Carcmoma 
aad Sarcoma. Lew is C Scheffey Surg Clin North 
Amenca 25 1262-1280, December 1945 
ilahgnant growths of the pelvis represent the gravest 
of gynecologic disorders The most frequent site is the 
uterus Carcinoma is commonest and the cervix is 
■uost often affected, the portio chiefly and the mucosa 
of the canal mfrequently Next m order is fundal m- 
volvement Sarcoma is relatively mfrequent 
In some instances there may be no objective symp- 
toms of cervical cancer Because of this, periodic pelvic 
“^0101110110113 offer hope and opportunity for early 
diagnosis 

The treatment of carcmoma of the cervix, whether 
y irradiation or surgery, is chiefly controversial m one 
respect the management of the supposedly early 
taae When reasonable doubt exists that the cancerous 
growth IS no longer limited to the confines of the cervix, 
3na irrespective of possible lymphatic metastasis, there 
s Quid be no hesitancy m selecting irradiation in pref- 
erence to a pnmary surgical procedure 

Jefferson Clmic, m existence smce 1921, with 
uo low up of 98 per cent, no surgical procedures have 
n employed smce 1923 The relative five-year sur- 
^ rate of those patients treated solely with irradia- 
according to groups, is as foUows Group I, 75 0 
eent. Group II, 43 3 per cent. Group III, 22 1 per 
Group IV, none, Group V, 13 3 per cent The 
early” cases (Groups I and 
1 been 47 per cent, while the over-all rate for the 
irc senes is recorded as 23 5 per cent The pnmary 
tii'^ ^ ^ ^ ^ senes of 285 patients, 

II ca pnmary mortahty among the Group I and 

ablv figures are believed to compare favor- 

purely surgical survival rates reported, 
comm to the results of Lynch’s 

centm' and surgical procedure, wnth the ex- 

A t ti ° T Ir I’tnuary mortality, w hich w as 5 4 per cent 
le Jefferson Clinic, from whicli this report comes. 


prelumnary x-ray therapy has been regularly employed 
before radium application since 1936, and since 1942 a 
transvaginal port has been used m addition to the four 
external ones The roentgen factors are 25 ma at 
200 kv , 0 5 mm or 1 0 mm copper and 1 0 mm alumi- 
num filtration, 50 cm skin -target distance, ports 16, 
19, or 20 cm square Two ports are treated daily, 
each receivmg 200 r (m air) The treatments are con- 
tmued until a well marked erythema is obtamed, which 
m general wdl occur with a total of 1,600 to 2,400 r 
to each portal After the external portal treatment 
is well under way, the transvagmal port is utilized 
mitd a similar total dose has been obtamed After 
two to four weeks, depending upon the patient’s reac- 
tion, she IS returned to the hospital for radium therapy 
Two or three 50-mg capsules of radium screened by 
1 5 mm of platinum enclosed m rubber tubmg, are 
arranged in tandem m the utenne cavity and cervical 
canal Then ten 10-mg needles, 2 cm active length, 
eaeh screened with 0 5 mm of platmum, are placed 
mterstitially about the periphery of the growth, at 
the junction of the supposedly mvolved and sound 
tissue Each radium element used is attached mdi- 
vidually by strong strmg to a gauze strip which is 
firmly packed into the vagma and fomices, thoroughly 
displacing the radium-contammg tissue away from the 
normal vaginal epithelium, the bladder, and the rec- 
tum A retention catheter is left m the bladder An 
average dose of 4,500 to 5,000 mg -hr is given Nearly 
all Group IV patients, and occasionally Group III pa- 
tients, receive x-ray therapy only 

Carcinoma of the cervical stump followmg supra- 
vagmal hysterectomy has an incidence perhaps m the 
neighborhood of 1 per cent In relation to carcinoma 
of the cervix m general, the incidence is higher, averag- 
ing 4 to 5 per cent from collected statistics The con- 
sensus is that cervical stump cancer is best treated with 
irradiation 

Carcinoma of the cervn. complicatmg pregnancy 
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than 97 ptr cent with films of satisfactory quality 
Margiiiat implaiitatioii is suggested as a possibility 
whenever the mam portion of the placenta is visualized 
on the lower half of die uterus The degree of margmal 
miplantatioii may be important in the clinical niaiiagc- 
ment of the case Because of the wide vanation of 
size and shape of the placenta, however, this pomt 
cannot be judged by the amount of placenta that is 
visible 111 the soft-tissue films, but should be based on 
the relatioiislup betwe-en the fetal head and niatcrual 
bladder_ In order to study this, the bladder is distended 
\nth Ido to 200 c c of 5 to 10 per cent solution of mtra- 
venotis urographic medium and stereoscopic antero- 
posterior films arc made In addition, if no placental 
shadow IS identified in the abdominal portiou of the 
uterus or if there is a low implantation, the fetal head 
may be displaced from the pelvic wall, giving further 
localizing mfonnation 

Eixwood W Godfres, M D 

THE GENITO-UIUNARY SYSTEM 

A Pyelographic Sign m the Diagnosis of Perinephric 
Abscess Douglas T Prehii J Urol 55 8-17 

January 194G 

In the diagnosis of permepliric abscess there is no syn 
drome or pathognomonic sign which can be solely rc- 
hed upon In the history, trauma and previous infec- 
tions, especially bods, carbuncles, and osteomyelitis, arc 
especially miportant 

The rocntgeuographic signs to look for are as follows 
In the plain film (1) Obscuration or obliteration of the 
lateral border of the psoas muscle shadow, (3) obscura- 
tion or obliteration of the kidney shadow , (3) obscura- 
tion of the ribs or transverse processes or both, (4) 
curvature of the spuic with the convexity away from 
the abscess, (5) tlic abscess shadow, (0) displacement of 
the colon by the abscess, (7) displacement, fixation, 
dunmution or limitation of the excursion of the di- 
aphragm 

In the iiitracenaus urogram and retrograde pyelogram 
(1) Renal fixation, (2) anterior displacement of the 
kidney, (3) outward displacement of the kidney and 
mward displacement of the ureter, best seen cn stereo- 
scopic films, (4) rotation of a calyx in the upper pole 
of the kiduey when the abscess lies postenor and medial 
to the upper pole 

One case is reported ui which the last named sign ivas 
present J E Bover, M D 


THE BLOOD VESSELS 

The Supenor Vena Cava Syndrome Report of 
Thirty-Five Cases. Hugh Hudson Hussey, Sol Katz 
and Wallace M Yater Am Heart J 31 1-26, Janu- 
ary 1946 

The syndrome of obstructioa of the supenor vena 
cava is produced by any condition which mterferes 
with the flow of blood through that vessel without a 
correspondmg mterfercnce with blood flow through the 
mfenor vena cava The principal symptoms aud signs 
of the syndrome are edema and cyanosis ui the upper 
part of the body, dyspnea, and dilated vems indicative 
of the coUateral cnculation Other symptoms may be 
present depending on the nature of the underl^g 
cause The mam causes are aueurysm of the ascendmg 
aorta, bronchtogemc caremoma, malignant l^phoma, 
and carcinoma ivith metastases to the mediastmum 


Novembtr 1918 

Sunple thrombosis of the superior vena cava is rare. 
Phlctography and measurement of venous pressures 
Mc the only procedures by which the diagno^ can be 
TOn&med durmg life The site of the obstnicUon can 
be demonstrated by phlebography In the presence of 
obstrucUon the venous pressure m the upper extrenu 

Ucsjs significantly higher than that m the io^ 

The authors’ findings are based on a study of 35 
cases, m - / the causes were verified, and m 8 they were 
unc^tam Of the verified lesions, 12 were aneurysms 
of the ascendmg aorta, of which 2 had perforated ato 
the supenor vena cava, 6 were bronchiogemc careino 
mas, 6 w ere malignant lymphomas, 2 were acute lymph 
^ytic leukemia, 1 was a hypernephroma metastatic 
to the inediastiiiuni, and another ivas a carcinoma of the 
ovaries with iiiediastmal metastases Mediastinal 
masses were demonstrated roentgenographically m 4 of 
the 8 unverified cases In the other 4 cases, there were 
no rocntgui evidences of a mediastmal tumor and no 
clinical features to suggest the cause of the syndrome 
The venous pressure was measured m the antecubital 
vem HI 34 of the 35 cases, and fomid to be 300 mm or 
more of saline m 20, and 400 mm or more m 12 In 
0 cases it was below 200, a figure which might have been 
accepted as normal, had not the pressure m the femoral 
vein been very much lower 

Phlebograms were made m 13 cases, with diodrast or 
thorotrast, the injections bemg either m one or both an 
tecubital veins or the external jugular vem Severalcase 
historic and illustrations are mcluded m the article. 

In - cases of aortic aueurysm the supenor vena 
cava syndrome was produced by conumuucation be- 
twcM the aneurysm and the supenor vena cava. This 
condition should be suspected when the syndrome de- 
velops explosively m a patient with aneurysm of the 
aorta The usual features of arteriovenous commmu- 
eation sucli as thrill bruit and an mcrease m pulse pres- 
sure, may not be present 

Henr\ K Tax'uir, M D 

Vasok^ography in Research for the Demonstratioa 
ofVas^MFlow M Zehnder Schweiz med Wdm- 
schr 76 29-30, Jan 12 1946 
In addition to artenography of the bram, the author 
a e a tjonographic study of the vessels durmg: the 
rauirast fiUmg m order to determine the type and direc- 
Uon of blood flow This enhances the value of the 
tn k/A ^ lesion proper does not happen 

to d^onstrated on the film Its pnncipal usefulness 
is m artenoveiious aneurysm and m tumor 

Lewis G Jacobs, M D 

“ Obhterative Artenbs 

The authors describe the injection of one of the or- 

^aom ?o Zr" “ mto the aLo^- 

n^ aorta to determine the patency of the femoral 

m pulsation" felt 

m the vessel Itself They hope thus to aid the neuro- 
smgeou m determining whether or not heTvLhL m 
attack the sympatheUc supply of the ve«elT„^ .n 
selecting the pomt of attack 

From the standpoint of bedside sureerv in 
appear a bit far fetch^. particularly wS’e^s^ts" off 
against the possible benefits accnime frnm iil 
cedure the possible hazards involved 
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Perhaps the best appraisal of what the authors have 
to offer may be had by quoting the legends of several of 
IheiriEustratioas 

"Fig 3 Involuntary injection into the right renal 
artery The injection was too high, and the needle 
sunl. too obliquely because of the passage of 
fluid into the nght kidney, the injection of the 
external ihacs is msnflflcient ” 

"Fig 4, A poor terminal aortography The injec- 
tion at the usual site ivas done without success, 
this IS understandable when one considers the 
sinuosity of the aorta, which deviates to the left 
This too high mjection did opacify the superior 
mesenteric and the renals ” 

"Fig 5 Endartenhs of the left iliacs The left and 
external ihacs have irregular borders and an in- 
constant cahber, due to endarteritis " 

"Fig 6 Obliteration of the common diac at its ter- 
tmnation On the left, due to the development of 
a sacral branch (middle), a meshwork of collateral 
vessels has been established to compensate *’ 

Other illustrations are in senes, showmg vanous al- 
terations in the primary anatomical arrangement of 
the vessels spnnging from the bifurcation 


Several observations occur to one First, m each 
case there is evidence of a collateral circulation Then, 
no surgical application of such findings as there are is 
made clear Certam it is, that no competent neuro- 
surgeon would predicate a procedure upon the mere 
visualization or failure of visualization of some artenal 
branch m a preparation of this sort, as the authors 
themselves admit, if less than the proper amount of dye 
IS injected, the lower branches will not be satisfactorily 
visuahzed 

Furthermore, the authors' statement that aortic 
puncture is without risk is not impressive Athero- 
matous aortas, degenerated, sometimes strip their 
coats one from the other wthout external trauma, 
likewise a few large needle punctures, close together, 
through hard calcific plaques, might easily mitiate a 
freely bleeding wound of the vessel wall (and the au- 
thors make it plam that they have to try more than 
once with the needle m some of the cases) 

All in all, this procedure would seem to be one des- 
tmed for limbo Chnicians of good judgment want 
no part m procedures which are inexact and nusleadmg 
and which m addition constitute a menace to the 
patient 

Percy J Delano, M D 


RADIOTHERAPY 


Wagnosis and Management of Uterine Caremoma 
Md Sarcoma. Lewis C Scheffey Surg Chn North 
^i^ca 25 1262-1280, December 1945 
Malignant growths of the pelvis represent the gravest 
w syneeologic disorders The most frequent site is the 
Uteus Caremoma is commonest and the cervix is 
Wt often affected, the portio chiefly and the mucosa 
the canal infrequently Next m order is fundal in- 
to vemeat Sarcoma is relatively infrequent 

n some instances there may be no objective symp- 
of cervical cancer Because of this, periodic pelvic 
^^mations offer hope and opportunity for early 

The Beatment of caremoma of the cervix, whether 
surgery, is chiefly controversial in one 
wre ^ management of the supposedly early 
reasonable doubt exists that the cancerous 
IS no longer limited to the confines of the cervix, 
shnt w possible lymphatic metastasis, there 

eron ^ hesitancy m selecting irradiation m pref- 
l ^ surgical procedure 

a fiSlo ^ Climc, m existence since 1921, with 

born ° cent, no surgical procedures have 

vival d923 The relative five-year sur- 

tjon ^ j patients treated solely with irradia- 

groups. IS as follows Group I. 75 0 
tcni c ' 11, 43 3 per cent. Group HI, 22 1 per 

rciauxf''*^'^^ Group V, 13 3 per cent The 

111 hac ‘ *rarly'’ cases (Groups I and 

xmirp cent, while the over-all rate for the 

The primary 

ibcTcufl, „ ^ senes of 285 patients, 

11 cases mortality among the Group I and 

ably figures are believed to compare favor- 

allhoudi m surgical survival rates reported, 

combm«l mfenor to the results of Lynch’s 

ccption of , and surgical procedure, w ith the ex- 
At thp I fr P'^orary mortality, w hich was 5 4 per cent 
e erson Clinic, from which the, report comes. 


preliminary x-ray therapy has been regularly employed 
before radium application smee 1936, and smee 1942 a 
transvagmal port has been used m addition to the four 
e,\temaJ ones The roentgen factors are 25 ma at 
200 kv , 0 5 mm or 1 0 mm copper and I 0 mm aluim- 
num filtration, 50 cm skm-target distance, ports 16, 
19. or 20 cm square Two ports are treated daily, 
each receiving 2(K3 r (in aur) The treatments are con- 
tinued until a well marked erythema is obtained, which 
m general wll occur with a total of 1,600 to 2,400 r 
to each portal After the external portal treatment 
IS well under way, the transvagmal port is utilized 
until a similar total dose has been obtamed After 
two to four weeks, dependmg upon the patient’s reac- 
tion, she is returned to the hospital for radium therapy 
Two or three 50-mg capsules of radium screened by 
1 5 mm of platinum enclosed m rubber tubmg, are 
arranged in tandem m the uterme cavity and cervical 
canal Then ten 10-mg needles, 2 cm active length, 
each screened with 0 5 mm of platinum, are placed 
mterstiUally about the periphery of the growth, at 
the junction of the supposedly mvolved and sound 
tissue Each radium element used is attached indi- 
vidually b> strong string to a gauze strip which is 
firmly packed into the vagina and fomices, thoroughly 
displacmg the radium-contammg tissue away from the 
normal vagmal epithelium, the bladder, and the rec- 
tum A retention catheter is left m the bladder An 
average dcise of 4,500 to 5,000 mg -hr is given Nearly 
all Group lY patients, and occasionally Group III pa- 
tients, receive \-ray therapy only 

Caremoma of the cervical stump following supra- 
vaginal hysterectomy has an incidence perhaps m the 
neighborhood of 1 per cent In relation to caremoma 
of the cervix in general, the incidence is higher, averag- 
ing 4 to 5 per cent from collected statistics The con- 
sensus IS that cervical stump cancer is best treated with 
irradiation 

Carcinoma of the cervue complicating pregnancy 
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than 97 per cent with films of satisfactory quality 
Marginal implaiUaUon is suggested as a possibihV 
whenever the mam porUou of the placenta is visualized 
ou the low cr half of the uterus The degree of marginal 
implantation may be important in the clinical manage- 
ment of the ease Be-causc of the ivide vanatioii of 
size and shape of the placenta, however, this point 
cannot be judged by the amount of placenta that is 
visible m the soft-tissue fdiiis, but should be based on 
the relationship between the fetal he-ad and maternal 
bladder In orde-r to study this, the bladder is distended 
wnth P5 to 200 c c of 5 to 10 per cent solution of mtra- 
venous urographic medium and stcre-o«opic antcro- 
^tenor fil^ are made In addition if no placental 
^dow IS identified in the abdomnial portion of the 
uterus or if there is a low implantation, the fet^ hwd 
may be displaced from the pelvic wall, giving furUier 

localizing information Godfrev. M D 

the genito-hrinary system 

A Pyelographic Sign in the Dla^osis of PeMepWe 

Absc^ Douglas T Prehii J Urol 55 8-1 1 

^“^n^e dn^osis of permephric abs^ th^e is no s> n- 

droom or P^^isTo^r^tr; mf^^: 

Sons!"e^peeially bods, carbuncles, and osteomyelitis, are 

’^"T'^^tgeno^U-c s.gns to look for are as follows 
The Obscurauon or obliteration of the 

In the plain film .'■^^^^usole shadow. (2) obscura- 

the abscess, (Yj displacement, fixation. 

s;— 

(1) ^placement of the kidney and 

kidney, (3) outwar u-cter, best seen cn stereo- 

mward of a calyx “PP“’ P°'^ 

scopic films, (d) lies^tenor and medial 

of the kidney when the abscess lies 

to the upper pole j ^ named sign was 

One case IS reported mwhicnr ^ ^ M D 

present 


the blood vessels 

Th, Super..! Sf 

and Wallace M Yater is* 

, „f obstrucuon of the superior vena 

The anTcondiUon which mt^eri^ 

cava IS P''°^“‘^. ,^d though that vessel ® 

with the flow of blood flow through the 

rorrespondingmterfer^ee^thM ^ ^ 

ndenor vena cava The^^P the upper 

of the syndrome ^nnd ddated veuis mdicaUve 

part of the body, dysp • Q^jer symptoms may 

coUateral c-rculatm underling 

r.S..br...>...I«»— „ 0.. 

and caremoma mm 


Sunple thrombosis of the superior vena cava is rare 
Phlebography and measurement of venous pressures 
are the only procedures by which the diagnosis can be 
confirmed during life The site of the obstrucUon can 
be demonstrated by phlebography In the presence of 
obstruction the venous pressure m the upper extremi 
tics IS significantly higher than that m the lower 

The authors’ findings are based on a study of 35 
cases, m 27 the causes were verified, and m 8 they were 
uncertain Of the verified lesions, 12 were aneurysms 
of the ascendmg aorta, of which 2 had perforated mto 
the superior vena cava, 6 were bronchiogenic caremo- 
inas, 5 were malignant lymphomas, 2 were acute lymph 
ocytic leukemia, 1 was a hypernephroma metasUUc 
to the mediastinum, and another was a carcinoma of the 
ovaries with mediastinal raetastases JMiastinal 
masses w ere demonstrated roentgenographically m 4 of 
the 8 unverified cases In the other 4 cases, there were 
no roentgen evidences of a mediastmal tumor and no 
clinical features to suggest the.cause of the syndrome 
The venous pressure was measured m the antecubital 
vcm 111 34 of the 35 cases, and found to be 300 ^ or 
more of saline m 20, and 400 mm or more m l.. ^ 

0 cases it was below 200, a figure which might have been 
accepted as normal, had not the pressure m the femoral 

vein been very much low er nr 

Phlcbograms were made m 13 cases, with 
thorotrast. the injections bemg either m 0 °^ orboth^ 
tecubital veins or the external jugular yem Sev^ case 
histones and illustrations are included m the ^nici^ 

In 2 cases of aortic aneurysm the superior 
cava syndrome was produced by communication 
tween the aneurysm and the superior vena cava 
condition should be suspected when the syndrome des 
velops explosively m a patient with aneurysm o 
aorta The usual features of artenovenous commum 

cation suchasthrm bruit, and an mcreasem pulse pres- 
sure, may not be present ^ 

Henk\ R Taxt^jr, M D, 

Vasokymography m Research for the Demonsto^b 
of Vascular Flow M Zehnder Schweiz med Wclm- 
schr 76 29-30, Jan 12, 1946 

In addition to artenography of the bram, the au 
made a kymographic study of the vessels 4urmg e 
contrast fillmg m order to determme the type and 
Uon of blood flow This enhances the value of tne 
study, especially if the lesion proper does not Imppen 
to be demonstrated on the film Its prmcipal usefulness 
IS m arteriovenous audurysm and m tumor 

Lewis G Jacobs, M D 

Terminal Aortography m Obhterahve Artentis 
Bonte, VandecasteUe and Desruelle J de radiol et 
d’dlectrol 26 209—213 1 9 1 1 — 1 5 

The authors describe the mjection of one of the or- 
ganic iodides, as used m pyelography, mto the abdomi- 
nal aorta to determme the patency of the femoral 
artery, or to localize the block w hen no pulsation is felt 
m the vessel itself They hope thus to aid the neuro- 
surgeon m detenmnmg whether or not he ivishes to 
attack the sympathetic supply of the vessel, and m 
selectmg the pomt of attack 

From the standpomt of bedside surgery, this would 
appear a bit far-fetched, particularly when one sets ofi 
against the possible benefits acermng from the pro- 
c^ure the possible h-""’” — '—t 
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Perhaps the best appraisal of what the authors have 
to offer maj be had by quoting the legends of several of 
tbar illustrations 

“Fig 3 Involuntary mjecbon into the right renal 
artery The mjection iv os too high, and the needle 
sunh too obliquely because of the passage of 
fluid into the nght kidney, the injection of the 
external ihacs is insufficient " 

"Fig 4 A poor ternnnal aortography The injec- 
tion at the usual site was done without success, 
this IS understandable when one considers the 
suiuosity of the aorta, which deviates to the left 
This too high injection did opacify the supenor 
aesentenc and the renals " 

“Fig 6 Endartcnbs of the left ihacs The left and 
external ihacs have irregular borders and an in- 
constant caliber, due to endarteritis " 

“Fig 6 Obliteration of the common iliac at its ter- 
mination On the left, due to the development of 
a sacral branch (middle), a meshwork of collateral 
I'essels has been established to compensate " 

Other illustrations are m senes, showing vanous al- 
tmticms la the primary anatomical arrangement of 
the vessels springing from the hifurcation 


Several observations occur to one First, in each 
case there is evidence of a collateral circulation Then, 
no surgical application of such findmgs as there are is 
made clear Certain it is, that no competent neuro- 
surgeon would predicate a procedure upon the mere 
visuahzation or failure of visualization of some arterial 
branch m a preparation of this sort, as the authors 
themselves admit, if less than the proper amount of dye 
IS injected, the lower branches will not be satisfactorily 
visualized 

Furthermore, the authors’ statement that aortic 
puncture is without nsk is not impressive Athero- 
matous aortas, degenerated, sometimes strip their 
coats one from the other inthout external trauma, 
likewise a few large needle punctures, close together, 
through hard calcific plaques, might easily mitiate a 
freely bleeding wound of the vessel wall (and the au- 
thors make it plain that they have to try more than 
once with the needle in some of the cases) 

All m all, this procedure would seem to be one des- 
tmed for hmbo Clmiciatis of good judgment want 
no part m procedures which are mexact and misleadmg 
and which m addition constitute a menace to the 
patient 

Percy J Delano, M D 


RADIOTHERAPY 


Diagnosis and Management of Uterine Carcmoma 
sad Sarcoma. Lewis C Scheffey Surg Chn North 
Amenca2S 1262-1280. December 1945 
Malignant growths of the pelvis represent the gravest 
M gynecologic disorders The most frequent site is the 
uterus Carcinoma is commonest and the cervix is 
often affected, the portio chiefly and the mucosa 
0 tne canal infrequently Next m order is fundal m- 
volvement Sarcoma is relatively infrequent 
In s^e instances there may be no objective symp- 
of cervical cancer Because of this, periodic pelvic 
I’ffw hope and opportunity for early 


bcatment of carcmoma of the cervix, whether 
surgery, is chiefly controversial in one 
™““asemeat of the supposedly early 
erniMk reasonable doubt exists that the cancerous 
anrf ** ^ fonger limited to the confines of the cervix, 
shoiiM possible lymphauc metastasis, there 

erctico n? m selecUng irradiation m pref- 

I T surgical procedure 

«"stence smce 1921, with 
cmnW ^ surgical procedures have 

vx'.nl rate lelauve five-year sur- 

Pcr «nt r * ‘"rf “ foUou-s Group I. 75 0 

CmuoTv 22 I per 

M) has bcJiTq^n'^ (Groups 1 and 

^ ns 23 5 per cent The primary 
ibetc ^ a senes of 285 patients. 

M cases mortality among the Group 1 and 

nbly witb the n, believed to compare favor- 

nlthough the V ^ f “rgical survival rates reported, 

"“ubmed radmm the results of Lynch’s 

"•PtwaofhKDr^ii^^ procedure, inth the ex- 

'I the JefftRon pu '"o^miity, which was 5 4per cent 
me, from w hich this report eomes, 


preliramary \ ray therapy has been regularly employed 
before radium apphcation smce 1936, and since 1942 a 
transvagmal port has been used m addition to the four 
external ones The roentgen factors are 25 ma at 
200 k\ , 0 5 mm or 1 0 mm copper and 1 0 mm alumi- 
num filtration, 50 era skm-target distance, ports 16, 
19, or 20 cm square Two ports are treated daily, 
each receiving 200 r (m air) The treatments are con- 
tinued until a well marked erythema is obtained, which 
in general wtII occur with a total of 1,600 to 2,400 r 
to each portal After the external portal treatment 
IS well under way, the transvagmal port is utilized 
until a similar total dose has been obtamed After 
two to four weeks, depending upon the patient's reac- 
tion, she IS returned to the hospital for radium therapy 
Two or three 50-mg capsules of radium screened by 
1 5 mm of platinum enclosed m rubber tubmg, are 
arranged in tandem m the uterme cavity and cervical 
canal Then ten 10-mg needles, 2 cm active length, 
each screened with 0 5 mm of platinum, are placed 
mterstitialiy about the penphery of the growth, at 
the junction of the supposedly mvolved and sound 
tissue Each radium element used is attached indi- 
vidually by strong stnng to a gauze strip which is 
firmly paidved into the vagina and fomices, thoroughly 
displaang the radmm-coatammg tissue away from the 
normal vagmal epithelium, the bladder, and the rec- 
tum A retention catheter is left m the bladder An 
average dose of 4,600 to 6,000 mg -hr is given Nearly 
all Group IV patients, and occasionally Group III pa- 
tients, receive x-ray therapy only 

Carmnoma of the cervical stump followmg supra- 
vagmal hysterectomy has an incidence perhaps in the 
neighborhood of 1 per cent In relation to carcinoma 
of the cervix m general, the incidence is higher, averag- 
ing 4 to 5 per cent from collected statistics The con- 
sensus IS that cervical stump cancer is best treated with 
irradiation 

Carcmoma of the cervix complicating pregnancy 
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occurs approximately once m 10,000 times It is the 
opinion of the author that management of the carcinoma 
should have precedence over the possibility of securing 
oiTspruig, and that complete irradiation therapy should 
be used 

When the possibility of a fundal cancer is present, 
diagnostic curettage should always be resorted to 
promptly The concept of treatment of such lesions 
most wrdely accepted at the present calls for a com- 
bination of uradiaUon and surgery In the Jefferson 
Clmic from 1921 to 1929 patients were either 
treated by surgery alone or by irradiation alone Be- 
cause of the relatively low survival rate of patients 
treated solely with surgery, the plan of treatment ivas 
gradually changed, prelimmary irradiaUon with ra- 
dium bemg employed mcreasuigly before surgery ivas 
attempted X-ray therapy after radium, or after 
surgery preceded by radium, is used only if there is 
visual or palpable evidence of pelvic extension at op- 
eration 

If supravaginal hysterectomy has been employed 
m sarcoma of the uterus, ivith or without adnexal con- 
servation, the outlook is dubious because of possible 
involvement of the retamed structures In such m- 
stances, postoperative irradiation, inth radium ap- 
plied to the cervical stump and x-ray therapy to the 
pelvis, IS imperative Ellwood W GonpREy, M D 


The conclusion is reached that surgical attack must 
be considered to be the essential feature of curative 
therapy m the treatment of adenocaremoma of the 
corpus uteri It is stiU possible that prelunmary inadi 
ation may be useful as additional therapy or for palli 

Russell Wigh, M D 


Histologic Study of the Effect of Irradiation on 
Adenocaremoma of the Endometnum. Lyman M 
Stowe Am J Obst & Gynec 51 67-66, January 
1946 

This study is reported because the author feels that 
the evaluation of radium therapy has for the most part 
been based on clmical results m terms of five- or ten- 
year cure rates, or increase m survival rates, and little 
attention has been paid to the correlation of these re- 
sults with histologic findmgs His observations were 
made m 53 cases of adenocaremoma of the body of the 
uterus m which the dmgnosis was established by curet- 
tage prior to irradiation The histologic material con- 
sisted of pan-hysterectomy and bilateral salpmgo- 
oophorectomy specimens obtamed five weeks after the 
completion of radiation therapy 

All patients received radium uradiation In 7 the 
radium was applied m two or three capsules arranged 
m tandem m a long straight applicator The dose 
varied from 2,000 mg hr to 4,900 mg hr In the re- 
mammg 46 instances a jomted tandem applicator was 
used, with 3 or 5 capsules m senes, with a platmum wall 
1 mm thick In the usual 6-capsule set-up, 4,600 to 
5,000 rag hr of radiation ivas delivered Twenty-three 
patients had deep x-ray therapy pnor to operation as 
well as radium 

In order to make sure that no caremoraa was over- 
looked, the entire endometnum, together with the mus- 
culature underlying it to a depth of 0 7 to 1 0 cm , was 
removed and sections were made at mtervals of not more 
than 3 mm at right angles to the surface 

A 50 9 per cent mcidence of residual tumor was 
found In 10 cases where x-ray was employed in ade- 
auate dosage together with radmm irradiation, the 
mcidence of residual tumor fell to 40 per cent, while m a 
larger senes where radmm alone was ^d the mcid^ce 
was 66 5 per cent However, the author “dicatK tlmt 
this difference is not statistically significant In the 
majonty of instances where residual caremoraa was 
found It ivas m the utenne musculature 


Indications for Roentgen Therapy of Bladder Card- 
no^ Kecogaition of Suitable Cases. Franz Buschle 
and Simeon T Cantnl Surg . Gynec & Obst fi2 ^ 
3o, January 1946 

This paper deals primarily with roentgen therapy 
from a curative point of view In the treatment of those 
queers of the bladder which are considered mcurahle 
by surgical or radical radiological procedures because of 
the extension of the disease or the general condition, 
radiation therapy with the purpose of palliation only has 
no place It is useless and in many instances harmful 
It increases the discomfort of the patient and discredits 
radiation therapy 

Curative roentgen therapy may be attempted with 
most hope of success in papillary caremoraas with a 
moderate degree of differentiation and without maried 
invasion of the bladder wall In general the carcinonia 
should not have extended through the wall of the 
bladder, no metastases should be present, and the 
strength of the patient should be sufficient to support 
the course of therapy planned Adequate unnary 
dramage must be established, and no severe infection 
should be present An enlarged prostate or an occlud 
mg tumor should be removed before treatment is insti 
tuted Prior suprapubic operations lower the possi 
buity of adequate irradiation 

If an extensive caremoma recurs following fulgura 
tion, or if recurrence appears likely to the operator, 
ro^tgen therapy should be mstituted promptly if it is 
to be used at ail 

Small lesions of a pnmanly mfiltratmg type are better 
treated by excision If such a lesion is so located that 
comidete bladder resection is the only surgical procedure 
possible, mterstitial irradiation is probably superior to 
r^tgen therapy, provided the invasive tumor is less 
than 3 5 cm in diameter 

Ko details of therapy are supplied except that treat- 
ment is given daily for six to eight weeks through three 
^ ^ patients treated from 1934 to 

* 10 were well, 65 were dead or alive with active 
and 4 were lost from follow-up at the tune this 
study was made 

authors’ third report on supervoltage 
py of caremoraa of the bladder (for the others, see 
Suppl^ent to Staff Journal of the Swedish Hos 
No 2, p 77, J Urol 48 
f consider their experience "too 
y ng to make final conclusions," and regard the ob- 
^r^tions set forth here as 'only a working basis for 
further mvestigaUon ’ 


Frederick A Bavendam, M D 

Hodge's Disease VH Treatment and Prognosis 
Henry Jackson. Jr and Frederic Parker Tr ICew 
England J Med 234 103-110 Jan 24 ^ 

The treatment of Hodgkin’s paragrmuloma, due to 
Its localized nature may be either excision of the nodes 
or exemoa foUowed by irradiation Both pr^edraS 
have shoivn good results ocedures 

In H^gkm-S granuloma, there is no specific treat- 
ment Biopsy should precede therapy and a compete 
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examination, including a chest film, should be made 
Irradiation wth 200 kv , 0 6-1 0 mm copper filtration, 
100-200 r dally for a total depth dose of at least 600 r, 
should be prescnbed Supervoltage irradiation has not 
been used sufficiently long to determme its value 
Treatment should be given cautiously m the presence of 
large mediastinal masses and evidence of an acute m- 
fection Unexplamed fever, abdominal pains, a per- 
sistently elevated white count, and generalized itchmg 
suggest mvolvement of the abdominal or para-aortic 
nodes Bone lesions are usually less sensitive to radi- 
ation than other lesions, but even here irradiation often 
IS of value, at least for relief of pam Transfusions, gen- 
eral care, and surgery are often necessary Aspirm in 
large doses will usually control bone pam 
Hodgion’s sarcoma is very resistant to irradiation 
In most cases the disease arises m the mtemal organs or 
retropentoneal nodes and, as a result, is often not dis- 
covered until very late 

The prognosis of Hodgkm’s paragranuloma is not 
entirely discouragmg Of 26 patients, 64 per cent 
hved five years or more, and 6 have survived 16 years 
Of the 12 who died, 6 succumbed to unrelated diseases, 
and 7 to HodgLm's granuloma 
Hodglan’s granuloma usually leads to death m one 
to three years Thirteen per cent of the authors’ pa- 
tients hved five or more years An acnite mfectious 
onset usually mdicates death withm sis months With 
pulmonary mvolvement death is to be expected m three 
to eight months 

The prognosis m Hodgkm's sarcoma is poor No pa- 
hent m this series lived more than three years, 60 per 
oent died withm two years 

John B McAneny, M D 

Treatment of Leukemia with Radioactive Phosphorus 
^ Feissly Schweiz med Wchnschr 76 8-9, Jan 6, 
1946 

The treatment of leukemia With radioactive isotopes 
opends on three factors (1) the possibihty of selec- 
tive mtroduction mto the leukermc tissues, (2) the 
t^abdity of mjection m non-toxic form, (3) the pos- 
s 't'ty of mjection without deposiung the substance m 
0 er organs m sufficient quantity for its radioactivity 
to be dangerous 

, ^'*'Pf°ducmg beta radiation, has been sboivn to meet 
, ^ requirements After discussmg the hterature, 
e author reports the case of a 60-year-old man with 
J^iphatic leukemia who had become radiation-fast 
've mdhnucrocunes of radiophosphorus were mjected 
“ so lum phosphate (pH 7 4), leadmg to a reduction of 
e white cells from 112,300 to 80,000 per c mm m ten 
ys, m spite of the mmute dose The patient suffered 
“ effects Lewis G Jacobs, M D 

benign and non-neoplastic disease 

^ ffidicahons and Contramdications m the Irradiation 
rapy of Benign XJtenne Conditions George A 
America 2S 1306-1312, 

contrasting irradiation with surgery for benign 
ences ^ ^"'Btions, Hahn states that there arc differ- 
radial"^""^ apparent. Economically ir- 

nol f more desimble External irradiation does 
hospitalization while the patient who is 
afler local radium is ordinarily sent home 

a out a week’s stay The c.\pense of an intra- 


uterme radium apphcation or fractional x-ray treat- 
ments IS much less than that of a longer hospital stay 
foUowmg major utenne surgery with its attendant 
anesthesia, operating room, and professional fees 

In patients with vagmal bleedmg, the presence of 
caremoma must first be considered Diagnostic curet- 
tage must always be performed prior to irradiation 
therapy, or carried out at the time of the mtended ra- 
dium apphcation Elewtood W Godfrex , M D 

Use of Radium in the Aerofabs Control Program of the 
Army Air Forces A Combined Report by the Officers 
Participating Ann Otol , Rhm & Laryng 54 660- 
724, December 1946 

Aerotitis, due to inabdity to ventilate the middle ear 
dunng flight, has been a major cause of disabUity m 
flymg personnel A program to reduce the mcideuce of 
aerobtis m the Army Air Forces was msbtuted m 1944 
The attack was based primarily on the elimination of 
the most common cause of eustachian tube malfuncbon, 
namely, hyperplastic lymphoid tissue m the naso- 
pharynx Irradiation of such tissue with radium was 
chosen as the best and most practical method of treat- 
ment for the desired purpose The techmc was that 
developed by Crowe (see Bumam and Crowe Missis- 
sippi Valley M J 67 109, 1945 Abst. m Radiology 
47 208, 1946) Two nasopharyngeal applicators, each 
contaimng approximately 50 mg of radium sulfate, are 
inserted in the nasopharynx for 8 5 mmutes, givmg a 
dose of 1 gm 25 seconds (m the earlier cases the penod 
xvas shghtly less, with a correspondmgly decreased 
dose) 

The present report is based on studies conducted on 
flying personnel m the European and Mediterranean 
Theatres of Operation, by medical officers attached to 
the Eighth, Twelfth and Fifteenth Air Forces, and m 
the Umted States to the First and Third Air Forces 
All of the officers engaged m the program were oto- 
laryngologists who were specially tramed m the use of 
the nasopharyngoscope and m the techmc of naso- 
pharyngeal irradiation 

Every patient selected for treatment had hyper- 
plastic lymphoid tissue m or about the eustachian tube 
orifices Overseas, only the patients xvith a history of 
aerotitis or ear- ventilating difficulties were treated 

A total of 14,345 men were exammed by the partici- 
pating umts and 6,881 were selected for treatmeuL 
The total number of treatments given was 14,046 Not 
a smgle instance of bum or ulceration of the naso- 
pharyngeal or the nasal mucous membrane occurred m 
the 14,046 treatments given A small proportion of 
the men had a mild stuffiness of the nose, a shght sore 
throat, or a sensation of a head cold after treatment 

Of 636 men with a history of recurrent aerotitis, 74 per 
cent had less difficulty ventilating their ears dunng 
flight and 89 per cent had a marked decrease m the 
amount of nasopharyngeal lymphoid tissue when ex- 
amined with a nasopharyngoscope, thirty days or more 
after the thud treatment Seventy men, or 11 per cent, 
showed no reduction m the amount of lymphoid tissue 
m the nasopharynx, and 165 men, or 26 per cent, had 
no subjective improvement 

The beneficial effect of prophylactic irradiation was 
shown by the drop m mcidence of aerotitis m 778 men 
after high altitude flights 

The principal cause of fadure to improve after irra- 
diation treatments was the presence of a large mass of 
adenoids For such patients, surgical removal, supple- 
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nicnted by irradiation, would have been more effective 
In other patients vanous factors, such as nasal allergy, 
chronic sinusitis, and psychologic reactions, were found 
to be contnbuting causes for the lack of improvement 

Basic precautions were adopted to protect medical 
personnel and patients from overexposure to radiation 
For those giving the treatments, the pmicipal safety 
measure was distance Except when placing or re- 
moving the applicators from the nasopharynx, all per- 
somicl remained at a distance of 20 feet or more No 
evidence of overexposure, cither of patients or of irradia- 
tion clime personnel, was noted by any of the parti- 
apatmg officers 

In conclusion, the use of the nasopharyngeal radium 
applicator is a safe, practical, and effective method of 
irradiating hyperplastic lymphoid tissue m the naso- 
pharynx In addition, irradiation of hyperplasuc 
lymphoid tissue about the custachian tube orifice is an 
effccUve prophylactic measure for acrotitis m flying 
personnel Stephen N Tacer, M D 


Irradiation of the Eustachian Tube An. Anatomic, 
Physical and Clinical Study of a Treatment for Recur- 
rent Otitis Media Applied to Aero-Otitis Edmund 
P Fowler. Jr Arch Otolaryng 43 1-11, January 
1046 

A scries of SO airmen who had been grounded be- 
cause of recurrent aero-otitis were treated by the appli 
cation of radium or radon to the custachian tube, 40 
of these were returned to full flying duty Since only 
60 of the patients could be regarded as properly se- 
lected. treated, aud followed, this reprcseiiU a 69 per 
cent cure rate 

This brief report of results is preceded by a considera- 
tion of the anatomy and pathology of ^e custachian 
tubes illustrated with photomicrographs, and is fol- 
lowed! by a discussion of the method of application 
Particular emphasis is laid upon the importance of 
filtration The author discusses the use of brn^, 
platmum, and Monel metal With plaunum Ml the 
Lta radiation is filtered out, but with Monel metal the 
radiation is mixed, beta and gamma A t^le is in- 
cluded showing the doses in roentgens for ^ “ig ra- 
dium at various depths for the different filters, with 
dlLrent dosage times No final conclusions as to the 

.. i.* 

votole .o<»tso« ihmp, a »e.U,.r r.don no, md.on. » 

treatment *:> * . gives successiul 

^reLTe ^.u!” but rStS“aUa" 

SreT^LS'e-al'mtt^^^^^^ settuM to 

maffunction of the eustachian tubes 


(See also article on this subject by the same autliot. 
Arch Otolaryng 40 402,1944 Abst m Radiology 45 
310, 1945 I 

Case of Brucellosis Cured by Teletoentgea Thenpy 
J Aimard J dc radiol et d’HectroI 26 369, 1944-15 

In this article, the author attempts to convince the 
reader that m a case of Malta fever, by a senes of treat 
ments at a meter and a half distance, usmg 25 to 50 r 
at a seance, he materially aided the convalescence of hu 
patient Indeed, he puts it more strongly than that, 
saying "Under the influence of this treatment, as one 
may establish by the temperature curve, the defer- 
vescence began " Anyone familiar with Malta 

fever knows, of course, that the temperature occasion 
ally declines quite by itself In short, the author hai 
faded entirely to establish the cause and effect relation 
ship which he assumes Perci J Delano, M.D 

Effect of X-Rays on Leishmania Tropica m Vitro 
B Fcldman-Mulisam and L Halberstaedter Bnt 
J Radiol 19 41-43, January 1946 

On the flagellate form of Leishiiianta Iroptca cultivatw 
in vtlro, 1,250,000 r were immediately lethal At 500, 
000 r some were immobdticd, the proportion mcreasmi 
as the dose was raised A dose of 160,000 r deslroye 
the capacity for multiplication m the culture medium 
Tht immediately lethal dose for the Donovan bodie 
could not be determined 

In the cluneal treatment of leishmaniasis favorabl 
results are obtained wath 300 to 600 r repeated thrt 
or four times at weekly intervals It is therefore af 
parent that the clinical benefit is not due to a direc 
effect on the parasite Sxtinev J Haivlby, M D 

APPARATUS 

A Feed-Back Amplifier for Ionization Current 
Frank T Farmer Bnt J Radiol 19 27-30. Januar 
1946 

The construction of an intensity meter usmg a sma 
chamber on a flexible cable is desenbed which ivill mea: 
lire from 1 to 60 r jier mmute By usmg a large negi 
tive feed back the effective time constant of the mpv 
circuit is reduced to a small fraction of its nonai 
value and a Imear response to radiation intensity 
produced Sydney J Hawxbx . M D 

Desiga of Filters to Produce “FlaP’ X-Ray Isodos 
Curves at a Given Depth, A E Chester and W , 
Meredith Bnt J Radiol 18 382-385 Decemb 
1945 

Flattening of the isodose curves for given depths m 
accomplished by making stepped filters tfuckeiui: 
toward the center This was done only for long narro 
fields Change m dose distnbution along the short ax 
of the field did not occur Sydney J Hawlbx . M D 


EFFECTS OF RADIATION 


subtotal 

Actmodermahtis " CeU Carcinoma. Hdger 

Multiple Areas of “^22 1042-1048, December 

Perry Jenkins Ann ouxs 

lt>45 Uictnrv IS recorded here had re- 


years previously for a pustular dermatitis Twent 
five treatments had been given, mostly within a fou 
month penod, but the dosage is not noted Except fi 
a bum from the treatments, the patient experience 
no trouble until about twelve years later, when weepir 
lesions appeared which became crusted over and ulce 
ated At the time of his first appearance before tt 
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author, there was an extensive scarring of the skin of 
the face and multiple small squamous-cell epitheliomas 
developing m the scarred areas Some cervical lymph 
node enlargement was present The enlarged nodes 
were removed surgically and found to contam meta- 
static carcmoma Despite this, the skm of the entire 
face was removed m stages and replaced by grafted 
sbn The details of the procedure are clearly outhned 
by the author The end-result was excellent The 
mam purpose of this article is to demonstrate what can 
be done in the way of extensive replacement of the skin 
of the face followmg roentgen-ray reaction and develop- 
ment of carcmoma Bernard S E1ala\ jian, M D 


Carcmoma Subsequent to the Radiotherapeutic 
Menopause. James A Corscadea, John W Fertig, 
and S P Gusberg Am J Obst & Gynec 51 1-12, 
January 1946 

The authors discuss here a foUow-up senes of 1,108 
patients in whom an artificial menopause had been 
mduced because of bemgn uterme bleedmg, fibromyo- 
mata, or one of a few other benign conditions Thirty- 
six cancerous growths were found m vanous parts of the 
body, 15 of which were m the uterus 
Some patients had been kept under observation for 
twenty-five years, but the general average was 6 7 
years Based on modified statistics, the same number 
of women m the general population, durmg the same 
length of tune, should contract 4 4 carcmomas of the 
uterus The observed number of cases, therefore, is 
3 4 times as large as the expected number There is not 
a correspondmg excess of cancers m other organs 
Of the 15 uterme tumors, 9 mvolved the corpus and 
6 the cervix This abnormal preponderance of carci- 
noma of the corpus is m agreement with that present 
•n other reported senes, m which the ratio is 2 of the 
corpus to 1 m the cervix It is inferred that the endo- 
metnum of uteri which bleed abnormally pnor to the 
menopause is predisposed to the subsequent develop- 
ment of carcmoma 

of toUow-up, cases of non-uterme cancer subsequent to 
radiation therapy, death rates per 100,000 females 
from carcmoma and other malignant tumors, etc 

Philip W Dorsey, M D 


The authors present several tables showmg the length 


Laryngeal Cancer Following Roentgen Ther- 
apy D den Hoed Acta radiol 27 20-22, Jan 31, 
(In German) 

Cancer of the larynx developed m two middle-aged 
persons twenty-five years after heavy roentgen irra- 
mtion of the throat No other etiological factors 
Were present and the author believes that there is some 
connection between the irradiation and the develop- 
inent of the cancer 


^tological Effects of Radiophosphorus on Normal 
and Lymphomatous Mice W S Graff, K G Scott, 
d" J 11 Lawrence Am J Roentgenol 55 44—54, 
January 1946 


he effects of radiophosphorus (P”) were studied 
y use of a transmissible lymphoma in mice Some of 
. ^ ^'de were injected mtravenously with 1 2 X 10’ 
^■mphoma cells, while others were used as controls 
after inoculation, some of the mice were 
Dh-V* ^ of ail isotonic solution of sodium phos- 
^ c mtravenously which contained 195 3 micro- 
anit^i centimeter Some of the control 

s rcciucd a similar dose of P” at the same tmie 


Twelve other imee received a similar mjection of lym- 
phoma cells and seven days later half of these animals 
received four 1 0 c c subcutaneous mjections (64 5 
microcuries per cubic centimeter) at two-hour mter- 
vals Four normal animals received similar P” mjec- 
tions and 2 others were kept as controls 

The results showed an imtial depressmg action of P” 
on the lymphocyte senes m the penpheral blood stream 
After four days, when the granulocytes begm to drop 
off markedly, there already was an mcreasmg deposi- 
tion of P” m bone The retention of P*’ m bone is of 
much longer duration than m lymphatic or any other 
tissue. There is no direct evidence that the neoplastic 
cells are more radiosensitive than other cells It was 
found that, at correspondmg stages m the lympho- 
matous process, the treated animals had less infiltration 
of organs by leukemic cells than the non-treated groups 
In both the normal and leukemic animals, the greatest 
drop m white blood cells occurred durmg the first four 
days after admmistration of P” The chief cell type 
to be affected is the lymphocyrte and the lymphoma or 
leukemic cell Durmg the followmg five days the rate 
of drop dimmishes, but durmg this period the greatest 
decrease in granulocytes occurs 

Studies of the exchange of P*’ m leukemic tissues of 
mice revealed a higher uptake than m other soft tis- 
sues This greater uptake m neoplastic tissue is of 
mterest, smee these cells receive relatively more radi- 
ation 

Even though there is some selective uradiation, 
especially by virtue of P“ localization m mfiltrated 
Ijrmph nodes, spleen, and liver, one eventually faces 
the same problem as when usmg spray or local roent- 
gen irradiation, smee the whole marrow, and therefore 
both leukemic and normal elements, are bemg irradi- 
ated These predommant effects of P” on the vanous 
elements of marrow constitute the limitmg factor m its 
use m the therapy of leukemia and make it of doubtful 
value m lymphosarcoma and allied diseases The 
general problem is to find a radio element or compound 
of the element which would localize to a high degree m 
or immediately around the neoplastic cell Smee leu- 
kemia is such a diffuse disease, the possibilities of dis- 
covermg a method of true selective irradiation are not 
great, and for this and other reasons we must look for 
the control of this disease by some other method 

Clarence E Weaver, M D 

Studies on the Effects of Radioactive Sodium and of 
Roentgen Rays on Normal and Leukeimc Mice Titus 
C Evans and Edith H Quimby Am J Roentgenol 
55 55-66, January 1946 

Radioactive sodium, at the present time the most 
readily prepared of all radioactive substances, does not 
concentrate in any organ or group of organs, but m- 
stead IS, withm a short tune after its admmistration, 
distributed throughout the extracellular flmds of the 
body It emits penetrating beta and gamma rays 
Its half-life, 14 8 hours, is long enough to be useful and 
yet short enough so that dosage can be closely corre- 
lated ivith effect 

Normal mice were injected with amounts of radio- 
acUve sodium varymg from 150 to 4,000 microcunes 
Other normal mice were exposed to doses of from 350 
to 1,000 r of roentgen rays, 70 per cent of the dose 
bemg admmistered one day and 30 per cent the next 
The effects of the two treatments were found to be of 
the same kind Similar changes were produced m the 
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differential counts Lymphocytes nerc more radio- 
sensitive than the other leukocytes In animals with 
leukemic adenopathy, mjcctious of radioactive sodium 
produced severe leukopenia, usually of short duration 
III general, such animals showed more reduction m 
lymphoc> te number than was produced by comparable 
amounts of radiation m controls Estimations of dis- 
tribution of radioactive sodium in various organs and 
tissues of sacrificed animals showed that there was no 
considerable concentration of the material m any 
particular organ or tissue 

The results presented mdicate that the effects pro- 
duced by subcutaneous mjcction of radioactive sodium 
are of the same sort as those resulting from whole body 
roentgen irradiaUon It was csUniatcd that 10 micro- 
cuncs per gram of body weight will produce the same 
general effect as 100 r of roentgen rays It is empha- 
sized that this equivalence is applicable only to mice, 
not to larger animals or to man In man, this amount 
would give a much higher dose of radiation for two rea- 
sons In the first place, whereas in the mouse prac- 
Ucally no gamma radiation is effccuve, and only about 
three-fourths of the beta radiation, in man pracUcally 
all the beta rays and a considerable portion of the 
gamma rays arc absorbed Furthermore, the mouse 
elmimates about a thwd of the material in three days, 
while m this period the average human bemg excretes 
less than 10 per cent It is estimated that the "equiva- 


lent roentgens” from a given dose per gram of body 
weight 111 man would be at least tivice as much as in a 
mouse No evidence of selective concentration of the 
radioactive sodium m the lymph nodes was found 
Clarence E Weaver, hLD 


Biological Effects of Penetratmg Radiations. A Re- 
view F G Spear Bnt M Bull 4 2-11, 1W6. 
Comparative Studies of the Biological Effects of X Rays, 
Neutrons and Other Ionizing Radiations L H Gray 
Ibid pp 11-18 Genetic Effects of Radiations. DG 
Catcheside. Ibid pp 18-24 Achon of Radiations on 
Viruses and Bacteria. D E Lea Ibid pp 24-26 
Quantitative Histological Analysis of Radiatioa-Effects 
in Human Cardnomata. .Alfred Glucksmann Ibid, 
pp 26-30 Measurement of Radiation. G J Neary 
Ibid pp 30-35 Total Energy-Absorption m Radio- 
therapy Frank Ellis Ibid pp 36-43 On Techni- 
cal Methods in X-Ray Therapy J Read Ibid pp 
43-49 On Technical Methods m Radium Therapy 
S Russ Ibid pp 49-51 Million Volt Therapy G 
S Innes Ibid pp 51-58 Protective Methods in 
Radiology W Bmks Ibid pp 58-64 

The first number of Volume 4 of the British Afcdicoi 
Bulletin is devoted to radiobiology m its experimental 
and practical aspects It comprises the papers listed 
above, most of which are in the nature of reviews 


EXPERIMENTAL STUDIES 


Studies on the Brown-Pearce Rabbit Carcinoma with 
the Aid of Radioactive Isotopes A Forssberg and F 
Sco^on Acta radiol 26 523-534, Nov 30, 1945 
Since the Browm-Pcarce rabbit caremoma proc^m^ 
tumors m about SO per cent of ammals ^ted imd the 
rourse of development of the tumor and me^tases is 
m^it IS possible to mamtam a relatively high level 
S mdioacuvity during the critical penod of growlL of 
?he tumor by injection of radioacUve phosphonm (P«) 
¥he aut?>or first established the distribution o radio. 

counter in comparison with 
sm^£ were made on metastaUc tissue and 
Su^mvolvedportio^^ 

The resulong rabbits and the unmvolved 

between organs from organs from rabbits dymg 

portions of the ^rr^pondmg^r^^^^^^^ ^ 

with the tumor Ho ongmated, showed a 

qi^ ^ount Tretamed phos- 
high and essentndly q of normal kidney, 

phorus of the ord^ “ l^eUon hkeivise followed 
liver, spleen, or "^"organs of higher meta- 

a curve sunilar to jrati^u the metastaUc 

bohe rate. somewhat greater m the rapidly 

“ng porU^oils of “^tionf of°'fumor ^ 


protem fracUon m the rapidly growmg portion of the 
tumor, but greater retention m the aad-soluble hactioa 
in necroUc tissue. 

The authors conclude that it would probably not be 
possible to treat metastases wnthout damage to normal 
tissue However, they suggest the possibihty of early 
treatment to prevent metastases and plan experiments 
along that Ime Elizabeth A Clark, M D 

Length and Width Changes m the Pulmonary Arterial 
System of Rabbits m Passmg from the Stage of Ex- 
piration to That of Collapse as Revealed by Roentgen- 
ography Charles C Mackhn Dis of Chest 11 590- 
695, November-December 1945 

The author has previously set forth his view that 
with vigorous ventilation there is change m the length 
and width of the pulmonary arteries and veins they 
increase with mspiraUon and decrease with explraUon 
(Tr Roy Sc Canada, vol 39) This periodic change m 
the volume of blood m the pulmonary vessels rhythmi- 
cally repeated, he believes, has the effectof a pump which 
aids the heart. Roentgen studies of rabbits show that m 
passmg from expiraUon to collapse there is a similar 
reduction m the length and width of the arteries and 
veins In a unilateral pneumothorax, the blood flow is 
lessened, while compensatory emphysema with an m- 
crease in the size of the pulmonary vessels occurs m the 
contralateral lung, so that the circulation is mam tamed 
Two roentgenograms are included showmg the compara- 
Uve size of the vessels m moderate mflaUon and col- 
lapse m rabbit lungs filled with latex which had been 
opacified with thorotrast 

Henri K Taylor, M D 
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Riieumatoid Spondylitis Correlation of 

Clinical and Roentgenographic Features^ 

MAJ EDWARD W BOLAND, M C , A U S.,‘ and MAJ EMIL M SHEBESTA, M-C, AU S 


R heuilatoid (ankylosing) spondylitis 
predominantly affects males of mil- 
itary age For this reason it constitutes an 
important and frequent cause of chrome 
back disabihty in soldiers At the Army 
Rheumatism Center, Army and Navy 
General Hospital, 1,0S4 instances of the dis- 
ease were observed during a twenty-two- 
month penod, these constituted 18 1 per 
cent of 6,000 consecutive admissions for 
rheumatic conditions of all types (1) 

Few examples of true “poker back’’ 
deformity or “bamboo spine’’ have been 


an 


encountered among soldiers, such 
occurrence usually led to rejection at the 
time of induction The majority of sol- 
diers ivith rheumatoid spondyhtis have 
been observed dunng the early or relatively 
phases of the disease This has al- 
owed an unusual opportunity for the 
study of the early diagnostic features, 
these features have been outhned else- 
where (2) 

It IS dunng the early stages of rheuma- 
oid spondyhtis that the best results may 
fi'-pected from roentgen therapy to the 
spine, corrective and preventive postural 
exercises, orthopedic appliances, and other 
uierapeutic measures To direct such 
procedures intelligently, it is important to 
now m each case the degree of extension, 
c seventy, and rate of progression of the 


disease Generally such information can 
be obtained by a correlated study of the 
chmcal and roentgenographic features 

CLINICAL FEATURES 

The chmcal picture of rheumatoid spon- 
dyhtis is dependent upon such qualifying 
factors as the seventy of the disease, the 
degree of spinal extension, the activity of 
the process at various levels of the spme, 
the duration of the disease, and the amount 
of extra-articular soft-tissue mvolvement 
The disease may be nuld, moderate, or 
severe, the mtensity of symptoms, rate of 
progression, and amount of constitutional 
reaction will vary accordmgly The sacro- 
ihac joints may be involved alone or, at the 
other extreme, the synovial jomts of the 
entire spme may be aiffected The process 
may be active in one area and ‘ burned out’’ 
or qmescent at another level Assoaated 
soft-tissue reaction in the muscles, hga- 
ments, or spinal nerve roots may give nse 
to symptoms at levels higher than the 
actual jomt inx'olvement The following 
is a summary of the clinical features of the 
disease, especially those which reflect in- 
volvement of the various regions of the 
spme 

Sacroiliac Involvement Because the dis- 
ease almost invariably begins m the sacro- 
ihac jomts, the symptoms and findmgs 


•^rLansS Center, Amiy and Navy General Hospital, Hot Spniigs National Part 

’ W for pubheauon m December 19-15 ivauouai t-ark. 

"O'v residing m Los Angeles Calif 


551 




552 


Edw;\rd W Boland and Emil Shebesta 


Deombo 15!t 



Fig 1 A. Nonnal sacroiliac joints The margins are well defined and the joint space is clear Note the abst^ 
of osteosclerosis B ObUque view, shoiring normal apophyseal joints Note the apparent alwence of toe 
apophyseal joint space between L4 and L5 due to anomalous deielopment, this could be mistaLen for ankyloss 


referable to the lower back at onset may be 
considered as expressions of sacroihac in- 
volvement In approximately 75 per cent 
of cases the early symptoms consist of 
aching and stiffness of the lower back, 
which quahtatively exhibit the charac- 
tenstics of "fibrositis,” that is, are most 
pronounced on ansmg m the mormng, are 
accentuated by physical mactivity and 
amehomted by mild exercise, are subject 
to fluctuations with weather ch^ges. and 
are rehdved temporarily by local heat and 
sahcylates At first, these symptoms nmy 
be intermittent, but after several months 
or a few years they tend to become pa- 
tent Transient sharp pains or catches 
!rthe lower back or less well defined com- 
^ instant ddl toomtort, a 
or a tired fedmg (accomp^^ 
^ unaccompamed by symptoms of fibro- 
" niay^also indicate sacroihac mvolve- 
1 SflO to 15 per cent of cases sciatica, 
^PrLttent and altematmg from 

sacroihitis 


The back may be entirely normal on 
examination In about 50 per cent of 
pabents with active sacroihitis, tenderness 
on percussion may be ehated over one or 
both sacroihac joints Orthopedic tests 
causmg motion m the sacroihac jomts may 
mduce pam Mild muscle spasm m the 
lumbar region without true restriction of 
motion IS common 

Lunibar, Thoracic, and Cervical Involve- 
ment WTien the disease is active m the 
lumbar, thoraac, and cervical regions, the 
dominant symptoms consist of pain, ach- 
ing, stiffness, and restnction of motion 
m the mvolved regions Sciatica is com- 
mon mth lumbar involvement, girdle pams 
are frequent when the thoraac spme is 
affected, but cervical radicular pam is rare 
Lumbar, thoraac, or cervical mvolvement 
may be identified by the presence of the 
following general signs m the respective 
regions of the back hmitation of motion, 
persistent paravertebral muscle spasm, 
persistent tenderness to percussion over 
and just lateral to the spmous processes. 
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pam on forced motion of the spine, para- 
lertebral muscle atrophy Involvement 
of the lumbar spme is further character- 
ized by straightemng of the normal lor- 
dotic curve and by muscle atrophy m the 
lower portion of the lumbar segment, giving 
this area an “ironed-out” appearance 
Thoraac mvolvement may be further 
identified by chest pam on deep mspi- 
ration, restncted respiratory excursion, 
flattened anterior chest, and thoracic 
kyphosis A charactenstic protruded po- 
sition of the neck may develop when the 
cervical spme is involved 
ComMntional Reaction and Laboratory 
Findings Weakness, fatigue, anorexia, 
weight loss, and low-grade fever vary with 
the seventy of the process Such symp- 
toms generally are not prominent except 
when the disease is severe or when periph- 
eral arthntis coexists The erythrocyte 
sedimentation rate is a fairly consistent 
gauge of activity m spondyhtis and roughly 
parallels the seventy of tiie disease, how- 
ever, m 15 to 20 per cent of mild but 
clinically active cases it may be withm 
normal range In about one-fourth of the 
cases a moderate hypochromic anerma 
exists , severe anerma is rare 

ROENTGENOGRAPmC FEATURES 

Alterabons m the sacroihac jomts con- 
stitute the most diagnostically rehable and 
almost mvanably the earhest roentgeno- 
graphic findmgs m rheumatoid spondyhtis 
The first changes consist of subchondral 
bony sclerosis and/or spotty demmerahza- 
tion, usually located in the juxta-articular 
portion of the ihum, particularly at the 
caudal third of the jomt Later the juxta- 
Rrticular portion of the sacrum may show 
similar changes Involvement is usually 
bilateral but not always symmetrical in 
degree As the process progresses, demm- 
cralizabon and bony condensation cover a 
wider subcoitical zone, but the two proc- 
esses may not keep pace with each other, 
flic other predormnatmg 
The sacroihac jomt at first appears blurred 
nud the margins are indistinct The joint 
space may give the false impression of bemg 



Fig 2 Typical bilateral sacroiliac mvolvement 
The jomt spaces appear widened, due to rarefaction of 
the articulaw cortices Note the juxta-articnlar osteo- 
sclerosis, especially of the ilia. 

Widened or it may appear narrowed Vary- 
mg degrees of jomt dissolution may occur, 
the margins may appear serrated, or there 
may be irregular motthng (Figs 1 and 2) 
With further progression, the jomt space 
IS traversed by bony trabeculae, gradually 
fusion between the sacrum and dium 
occurs (Fig 3) With the development of 
ankylosis, subchondral sclerosis gradually 
fades and the bone density of the adjacent 
ihum and sacrum eventually becomes nor- 
mal or less than normal If spotty rare- 
faction has been pronounced, residues of 
such change may be evident long after 
ankylosis is complete (Fig 4) 

Roentgenographic changes in the lum- 
bar, thoracic, and cervical regions are not 
found as consistently nor are they so diag- 
nostic as the sacroihac changes The most 
common findmg consists m calcification of 
the paravertebral hgaments, espeaally 
the antenor longitudmal hgament, this is 
usually first observed at the lower thoraac 
and upper lumbar levels Extensive cal- 
cific and later osseous changes m the para- 
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Fig 3 A Partial ankylosis of the sacroiliac loints r 

promnent B Oblique view, showing partial ankvlosia nf th. (arrows) and osteosclerosis are sUlI 

lumbar spine was involved cUnically. yet the apophyscaf lomts nnn a'’ of I«ft sacroiliac joint The 

joint changes arc usually advanced long before the ap^/^ nonnaL Sacroiliac 




Seventy 

Ouset 

Rate of 
Progression 

Degree of 
Disability 

Constitutional 

Reaction 

Sedimentation 

Rate 

Poker Back 
Defonmty 
(Progressive 

Mild 

Moderate 

Severe 

Insidious 

Usually insidi- 
ous 

Often abrupt 

Slow 

Idoderale 

Rapid 

' Mild 1 

Moderate 

Marked 

MmmiaJ or absent 

Not mari^ed but 
definite 
l^Iarked 

Normal or sbghtly i 
elevated 

Moderately elevated 1 
ilarkedly elevated I 

15 to 25 years 

5 to 10 years 

1 to 3 years 
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vertebral ligaments give nse to the well 
known advanced and terminal picture of 
"bamboo spme" (Figs 4 and 5) Care 
must be taken not to confuse calcification 
or ossification of the longitudinal hga- 
ments with hypertrophic spurs, hyper- 
trophic changes usually have a broader 
base and arise nearer the articular edge of 
the vertebral body 

Roentgen changes m the apophyseal 
articulations are mconstant, but when 
present they are similar to those foimd in 
the sacroihac jomts They consist of 
juxta-articular rarefaction and/or sclerosis 
of the facets, uregulanty of the articular 


event^J ^'^owing of the jomt spaces, and 
of thS? ^7 osis (Fig 6) Evannnation 
the^ii^rt difficult because of 

wLZt exist m the 

Sent views mth dif- 

accurate ftudy° 
fourth and fifSi liar 
ticularly difficult tn a P^" 

quately, IrequenUy one fa™ h.T" 

articular surface whje ,17 ^ 

confguous facet ,s “cave “S” 

picture may be erronenird-, resulting 

ankylosis (Fig 1 B) Ev^ interpreted as 

Cannes aL Uni 0^4“ 



VoL47 


RheuiMatoid Spondylitis 


555 


scattered apophyseal joints may be roent- 
genographicahy mvolved Almost always 
the sacroihac feidmgs are more defimte and 
of more diagnostic value 
The vertebral bodies frequently show 
rather square antenor articular margins 
instead of the normally shghtly rounded 
edges (Fig 7) , m severe cases or late in the 
disease they may be shghtly osteoporotic 
Straightenmg of the normal lordotic curve 
IS common when the lumbar segment is in- 
\olved 

The intervertebral disks remam normal 
Judging from how commonly restriction of 
chest expansion is observed, the costover- 
tebral jomts must be frequently involved, 
but they rarely show abnormal roentgeno- 
graphic findings Calafication of their 
capsules may occasionally be observed late 
m the disease 

The symphysis pubis occasionally may 
be involved , it may appear widened with 
ragged margins, later, ankylosis may oc- 
cur Involvement of the ischial tuberosi- 
ties is but rarely seen (Fig 4) 

material and method of study 

Fifty soldiers with roentgenographically 
proved rheumatoid spondyhtis were stud- 
ied X-ray changes m the sacroihac joints, 
eharactenstic of the disease, were present 
in every case The clinical and roentgeno- 
graphic findmgs were first studied mde- 
pendently and then correlated while the 
patients were stdl imder observation m the 
hospital Detemunataons of the seventy, 
duration, and extension of the disease were 
made on the basis of clmical appraisal 
The seventy was gauged by the rapidity 
of progression of the disease, the amount of 
constitufaonal reaction, the degree of dis- 
abihty presented, the erythrocyte sedi- 
mentation rate, and the degree of anemia 
I i able I) , 27 cases were classified as mild, 
-0 as moderate, and 3 as severe 
The duration of the disease was calcu- 
^ted from the onset of back symptoms 
Y^uctenstic of spondyhtis The average 
i^bon of symptoms for the senes was 
•1 years, the shortest duration bemg seven 
months and the longest fifteen years 



Fjg 4 Complete ankylosis of the sacroihac jomts 
and extensive ligamentous calcification ( ‘bamboo 
spme”) Subchondral osteosclerosis is no longer 
present but residual rarefaction of the articular margins 
can be identified This roentgenogram illustrates two 
unusual findings (1) changes m the symphysis pubis 
similar to early sacrofliac changes (Fig 2) and (2) 
involvement of the cortices of the ischial tuberosities 

The degree of spmal extension was de- 
termined by the chmcal findmgs aheady 
outhned There were chmcal signs of 
sacroihac mvolvement alone m 9 of the 50 
patients, of sacroihac and lumbar in- 
volvement m 21 , sacroihac and thoracic m 
2, sacroihac, lumbar, and thoracic m 13, 
sacroihac, lumbar, and cervical in 1, and 
of all the spmal segments m 4 

Anteropostenor, lateral, and oblique 
roentgenograms of the lumbar and sacral 
regions were obtamedm each case Antero- 
posterior and lateral films of the thoraac 
spine were made routmely When evi- 
dence of chmcal mvolvement was present 
m the thoracic spine, obhque roentgeno- 
grams were also studied Obhque views 
were obtained with a rotation of 45 degrees 
for the cervical spme, 20 degrees for the 
thoracic spme, and 35 degrees for the lum- 
bar spme Additional special projections 



Pig 5 A “Bamboo spine" iMtb calcification of ligfltneuts between spmous processes This roentgenogram 
IS most unusual because the sacroihac joints, although involved, are not ankylosed The sacroiliac joints are 
almost always completely antylosed when extensive ligamentous calafication is present B Lateral view 
demonstraung calcification and/or ossification of all the spmal ligaments including the hgatnenta flava The 
apophyseal joints are ankylosed The intervertebral disks are weU preserved Note the straight lumbar spine. 


were often necessary in order to depict 
adequately all the lumbar or thoracic 
apophyseal joints In most instances we 
were able to study successfully the sacro- 
iliac and lumbar apophyseal 3 omts on 
smgle 10 X 12-mch roentgenograms by 
rotatmg the pelvis approviraately 25 de- 
grees and by rotatmg the upper lumbar 
spine 35 degrees Although a postero- 
antenor view may at times depict the 
sacroiliac joint spaces more clearly, the 
anteroposterior projection was found en- 
tirely satisfactory for routme mterpreta- 
tion 


CORKBLATION OP CLINICAL AND 
ROENTGENOGRAPHIC tlNDINGS 


Seventy The seventy of rheumatoid 
spondyhtis as appraised dimcally, was 
r^ected, as a rule, by the quahtative 
roentgenographic changes m the sacroihac 


joints In general, the amount and the 
proportions of subchondral sclerosis and 
rarefaction, and the degree of jomt destruc- 
tion, varied with the seventy of the dis- 
ease After ankylosis had developed, such 
correlation was not so evident 
In mild cases the first changes m the 
sacroihac joints usually consist of a zone of 
subchondral diac sclerosis, hazmess of the 
joint space, and loss of definition of the 
articular margins As the disease pro- 
gresses, sclerosis m the ilium covers a 
wider zone and the jiLvia-articular portion 
of the sacrum shows similar changes (Fig 
The articular space becomes progres- 
sively more narrowed, gradually, over a 
penod of years, fusion, occurs Spotty 
juxta-articular rarefaction is rarely con- 
spicuous, often It IS entirely absent 
Actual jomt motthng is usually mammal or 
absent 
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In cases of moderate seventy the first 
changes consist of juvta-articular sclerosis 
and spotty rarefaction, together with 
apparent widenmg and blumng of the 
articular space As the disease progresses, 
the bony sclerosis and the rarefaction be- 
come more extensive, but both processes 
proceed m more or less equal proportions 



F'g 6 Apophyseal joint changes The articular 
facets of L3 and LI show mottled rarefaction, and the 
joint spaces appear irregularly widened (arron ) , be- 
tiieeu the ‘moth-eaten” areas the joint space appears 
narrowed Note that hgamentous calcification is 
alreadj present (arrow) 

The jomt space shows motthng with 
uregulanty of its margins (Fig 9) Gradu- 
ally, as fusion takes place, osseous fibers 
ran be seen traversing the jomt, and its 
space becomes irregularly narrowed After 
ankylosis has developed, sclerosis gradu- 
ally lessens, but even with complete fusion 
tell-tale etndence of spotty rarefaction is 
often observed 

In set ere cases the predominant findings 
fu the sacroiliac articulations consist of 
extensue juxta-articular spotty rarefac- 
tion and marked destructive changes in the 
le joint space and 



Fig 7 "Squaring” of the vertebral bodies 
(arrows), a common findmg m rheumatoid 
spondyhtjs 


serration of the margins usually are ex- 
treme (Fig 10) Subchondral sclerosis is 
rarely promment, it may be entirely ab- 
sent early m the disease 

Duration Characteristic x-ray changes 
m the sacroihac jomts may not develop 
until months after the onset of persistent 
low back symptoms (2) We have fol- 
lowed several patients with typical symp- 
toms and physical and laboratory findings 
of rheumatoid spondylitis, but with normal 
roentgenograms, who after one, two, or 
three years have finally shown character- 
istic sacroihac lesions No information, 
however, was ob tamed from the present 
study regarding the time interval between 
the first chmcal and roentgenographic 
manifestations, since x-ray changes m the 
sacroiliac joints were necessary catena for 
the selection of our cases 

The time necessary for ankylosis of the 
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■ '■“ rheumatoid spondyUtis Note the mottled subchondral rare- 

„ c ^n.hac mint changes m cases The join*- space appears irregularly indened and the 

tremely seventy showed partial ankylosis as early 
1 , 0 ^ lomts to develop was ex years after the onset of symptoms, 

^'Sable tmti seemingly dep^^e at the other extreme one mild case, 

rontv of the disease and (b) ^ history of exacerbations and rerms- 

nrocess was relentlessly P’^^^ressi _ symptoms, failed to show any 

^ hrect to exacerbations and evidence of fusion after fifteen years 

Tiots Partial ankylosis '^^J^'j^j^'^^erate Complete ankylosis was present m 6 cases 
orie 50 cases One case o 
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The duration of symptoms m those patients 
showing ankylosis is charted m Table II 
Calcification or ossification of the para- 
vertebral hgaments was a relatively late 
manifestabon (Table III) Ligamentous 
calcification was found as early as two 
years after the onset of symptoms m 2 
cases, but several pabents with symptoms 
for over eight years failed to show any 
evidence of such, change Four pabents 
showed extensive “bambooing”, one had 
symptoms for six years, but the average 
duration was rune years 
Only 9 of the 50 cases presented defimte 
roentgenographic changes m the apophy- 
seal pmts These appeared no earher than 
hgamentous calaficabon or, for that mat- 
ter, than partial ankylosis of the sacroiliac 
joints, two severe fulminabng cases show- 
ing extensive apophyseal changes were 
exceptions (Table III) 

E\tenswn The degree of extension, as 
determined by chmcal findings, was greater 
than that determmed by x-ray abnormal- 



Pig 10 Sacroiliac joint findings m severe rheuma- 
toid spondylitis There is marked destruction of the 
sacrolhac joints Subchondral rarefaction is much 
more pronounced than osteosclerosis 


Table II Axkylosis of Sacroiliac Joints in Relation to Dijration of Rheumatoid Spondylitis 



Average Duration 
of Symptoms 
(years) 

j Partial Ankylosis j 

1 Complete Ankylosis 

Cases 

No of 
Cases 

Duration of Symptoms 
(years) 

No of 1 
Cases j 

Duration of Symptoms 
(years) 


Average 

Shortest 

Average 

Shortest 

ilfld 

27 cases 
Moderate 

4 8 (1 to 15) 

6 


82 

40 

0 

0 

0 

20 cases 
Severe 

■4 1 (1 to 9) 

10 

1 

47 

20 

® ! 

78 

0 0 

Peases 

0 9 (0 58 to 1 25) 

0 


0 ! 

0 

0 i 

0 

■ 0 


ities in approximately two-thirds of the 50 
The degree of extension was the 
by both exammabons m the reraam- 
one-third, and in 9 of these 16 cases 
oth clinical and roentgenographic in- 
volvement was restricted to the sacroihac 
joints In 41 pabents there were defimte 
0 lineal signs of involvement above the 
sacroihac joints, the lumbar region bemg 
^ ected m 39, the thoracic m 19, and the 
loal in 5 Of these 41 patients, ap- 
one-half (20 pabents) failed 
0 show corresponding roentgenographic 
^ langes above the sacroihac joints In only 
- 'jistances were x-ray alterabons found at 
^vel higher than that expected from 


chmcal evaluabon, m both of these, early 
ligamentous calcificabon was demonstra- 
ble in the lower thoracic region 
The most common roentgenographic 
abnormahty found in the lumbar, thoracic, 
and cervical regions was calcificabon of 
vertebral hgaments Of the 21 pabents 
with x-ray findmgs above the sacroihac 
joints, 19 had ligamentous calcification In 
contrast, only 9 pabents had demonstrable 
alterabons m the apophyseal joints, and m 
7 of these hgamentous calcificabon co- 
existed Undoubtedly, if our patients had 
been studied later in the course of the dis- 
ease, apophyseal lesions w'ould have been 
more common and more extensive But 
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Table III Ligamentous Calcification and Apophyseal Joint Changes in Relation to Duration of 

Rheumatoid Spondylitis 



Average Duration 
of Symptonis 
(years) 

1 Ligamentous CalcificaUon j 

1 Apophyseal Jomt Alterations 

Cases j 

No of 
Cases 

Duration of S> raptoms ] 
1 (years) | 

No of 1 
Cases 


i 

Average 

Shortest 

Average 

Shortest 

Mild 1 

27 cases 

4 S (1 to 16) 

7 

66 

20 

2 

SO 

40 

Moderate ! 
20 cases ■ 

4 1 (1 to 9) 

14 

50 

1 

20 ] 

5 

60 

30 

Severe 

3 cases j 

0 91 (0 5S to 1 25) 

0 

0 

1 

0 i 

2 ' 

0 76 

058 


even when rheumatoid spondylitis is mod- 
erately advanced, \-ray alterations m these 
joints are mconstant and are of less value 
than hganientous calcification m judging 
roentgenographic extension We have ob- 
tamed no information from detailed studies 
of the apophyseal joints which was not al- 
ready obvious from physical examination 


DISCUSSION 

In attemptmg to explain the various 
musculoskeletal symptoms associated with 
rheumatoid arthntis, it is well to keep m 
mind that, whereas the articular structures 
are prmcipally mvolved, similar pathologic 
changes occur m extra-articular structures 
such as muscles, tendons, fasaae, and 
bursae There is abundant clmical evi- 
dence, and some pathologic proof (3, 4), 
that the lesions of rheumatoid arthntis are 
widespread throughout the musculoskel- 
etal system, such changes often bemg dis- 
tant from sites of joint mvolvement Of 
particular clmical unportance are those 
symptoms resultmg from assoaated m- 
volvement of the muscles and penartic- 
ular fibrous structures 

Although rheumatoid spondyhtis has 
certam pecuhanties which are not sh^ed 
bv peripheral rheumatoid arthntis, such as 
aVreddection for males and a tendency 
toward calcification of hgaments. the ^s- 
ease is probably but the spmal van^t of 

Aeumatoid arthntis The^t evito 

for this connection is that typical penph 
Si related arthnoa coeMsts m 2o 
to 30 per cent of cases Biopsy specunens 


without spondyhtis (6) Pathologic spec- 
imens taken from apophyseal jomts dunng 
active phases of spondyhbs reveal micro- 
scopic findings similar to those seen m 
penpheral rheumatoid arthntis (6, 7) 

The pnncipal pathologic lesions m rheu- 
matoid spondyhtis consist of synovihs, 
chondntis, and juxta- articular osteibs of 
the sacroihac, apophyseal, and costover- 
tebral joints , but assoaated changes, such 
as paravertebral hgamentitis, penarticular 
capsuhtis, and mtramuscular fibrositis, 
probably coexist Calcification of liga- 
ments and jomt capsules probably serves as 
mdirect e\ndence of hgamentitis and cap- 
suhtis (S, 9) Pathologic evidence of m- 
flammatory reactions m the erector spinae 
muscles is lackmg, but inflammatory 
changes have been found m the muscles m 
conjunction with penpheral rheumatoid 
arthntis (3) The achmg, stiffness, and 
local tenderness of the back muscles, so 
promment m spondyhtis, certainly suggest 
muscular mvolvement It is difficult to 
explam the intermittent diffuse low back 
symptoms, unassoaated with localizmg 
signs of lumbar spmal mvolvement, which 
so commonly accompany the phase of 
sacroihitis without admittmg the existence 
of secondary changes m the muscles and 
hgaments 

As m rheumatoid arthntis mvolvmg 
penpheral jomts, mtra-articular roentgeno- 
graphic abnormahties occurrmg m the 
spmal jomts result from destruction of 
articular cartilage and from alterations m 
subchondral bone When the pathologic 
process is restneted to the synovial mem- 
brane, roentgenograms are negative It 
may take months or years for the develop- 
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ment of suffiaent cartilaginous or osseous 
change to be recorded on roentgenograms, 
thought pathologically mvolved, some jomts 
may never show positive x-ray findings 
These considerations explain the time in- 
terval which exists between the develop- 
ment of localizing physical signs and the 
appearance of roentgenographic changes 
From the present study, it is apparent 
that involvement chmcally is often one or 
two spinal segments higher than that 
noted roentgenographicaily If x-ray ther- 
apy to the spme is to be given for tins dis- 
ease, it IS obvious that the regions selected 
for treatment should be chosen on the 
basis of chrucal rather than roentgeno- 
graphic mvolvement 

SUJUIARY AND CONCLUSIONS 

Rheumatoid spondyhtis has been found 
to be a frequent and important cause of 
chrome back disabihty m soldiers, 1,0S4; 
soldiers inth this disease were admitted to 
an Army Rheumatism Center during a 
twenty-two-month period 
Fifty cases of rheumatoid spondyhtis 
were studied chmcally and roentgeno- 
graphicaily, and an attempt was made to 
correlate the findings 

The seventy of the disease, as appraised 
chmcally, was usually reflected by the 
aharacter of the sacrodiac changes In 
®dd cases, juxta-articular sclerosis and 
aarrowing of the joint were the predotm- 

features, subchondral rarefaction 
Was minimal and jomt motthng was not 
piomiaent In moderate cases, observed 
core ankylosis, subchondral rarefaction 
^ sclerosis were present m fairly equal 
proportions, and motthng of the joint was 
c nite In severe cases, juxta-articular 
c acPoti and jomt destruction were ex- 
ctne, subchondral sclerosis was not so 
conspicuous 

-ray changes m the sacroihac jomts 
y not develop for months or for two to 
onset of back symp- 
hbs ^^^^^■‘^cistic of rheumatoid spondy- 
the necessary for ankylosis of 

3 .. j ‘^^’C^hac joints to develop was variable 
seemingly depended upon the seventy 


of the disease and whether the process was 
relentlessly progressive or subject to ex- 
acerbations and rermssions 

Calcification of the paravertebral hga- 
ments was a relatively late mamfestation 
but constituted the most common x-ray 
findmg above the sacroihac jomts Defi- 
mte roentgenographic changes in the 
apophyseal jomts were inconstant even 
when the disease was moderately ad- 
vanced, apophyseal alterations, as a rule, 
occurred no earher than hgamentous cal- 
cification or partial ankylosis of the sacro- 
ihac joints 

In approximately two-thrrds of the 50 
cases studied, the degree of extension as 
determined by chmeal findmgs was greater 
than that determmed by roentgenographic 
changes 

The general chmeal and roentgeno- 
graphic features of the disease have been 
discussed An attempt has been made to 
explain certam symptoms of rheumatoid 
spondyhtis on the basis of associated 
changes m the extra-articular soft tissues 

2202 West Tlurd Street 
Los Angeles 6, Calif 
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Giant-Cell Tumors of Soft-Tissue Origin* 

MAGNUS I SMEDAL, MX) 

Boston, Mass. 


T he benign giant-cell tumor is the 
most common neoplasm occurnng m 
the penarticular tissues, hgaments, ten- 
dons, and bursae located near joints 
Jaffe, Lichtenstem, and. Sutro, m 1941, 
added 55 cases to a total of 339 previously 
reported in the hterature The tumor is 
vanously known as xanthoma, myelo- 
plaxoma, endothehoma, myeloma, and 
granulation-tissue tumor The other be- 
mgn tumors occurnng m the same areas 
are chondroma, osteochondroma, gan- 
ghoma, hpoma, fibroma, and angioma 
Mahgnant neoplasms are rare and mclude 
chondrosarcoma, fibrosarcoma, and the so- 
called mahgnant synovioma These latter 
are subdivided mto spmdle-cell, alveolar, 
and anaplastic types 

INCIDENCE AND LOCATIONS 

A good cross section of the relative m- 
adence of both benign and malignant tu- 
mors IS given by Geschickter and Lews m 
a report from the Surgical Pathological 
Laboratory of Johns Hopkms Umversity, 
as follows 

Cases 


Giant cell tumor of tendon sheath ongm 50 

Ganghoma dO 

Osteochondroma 7 

Fibroma 4 

Lipoma 2 

Angioma 0 

Chondrosarcoma 2 

Sarcoma (fascial type in tendons and 

sheaths) 5 


Charache found 5 giant-ceU tumors of 
the tendon sheaths m a senes of 16,500 
hospital admissions and 157,000 dime 
admissions "but, oddly, all were seen m 
1939-40 Schremer and Wehr, m 1934, 
reported that among a total of 11,212 mal- 
ignant and 7,110 bemgn tumors seen m 
their dime, of which 265 (128 mahgnant 


and 137 bemgn) occurred m the hand, 
there were 7 giant-cell tumors of the tendon 
sheaths 

Galloway, Broders and Ghormley, of the 
Mayo Chine, in 1940 reported 70 cases 
showing SS soft-tissue giant-cell tumors 
S2 occurred m tendon sheaths and 6 in the 
synovia of the knee jomt Of those m the 
tendon sheaths, 64 were m the upper e.x- 
tremity Of that number, 54 involved 
the fingers and 38 of the 54 were in the 
fingers of the nght hand Of the SS tu- 
mors, 60 occurred on the nght extremibes 
The middle finger was most commonly m- 
volved, and the most common site was the 
distal phalanx Of 68 tumors of this 
senes, 28 were on flexor and 37 on extensor 
surfaces , the remamder were not dassified 
In their review of the hterature, Galloway 
and his associates found that the smgle 
most common site was the flexor surface of 
the nght mdex finger These stabshes 
are typical of all reported m the hterature 
e.xcept those of Lewis, who, among 50 
cases, found 32 mvolvmg tendons at the 
“raetacaipophalaugeal or mterphalangeal 
jomts on the flexor side 

The giant-cell tumors ansmg m synovia 
have a predilection for the knee Gallo- 
way et al found 43 cases m the hterature, 
of which 37 were m the knee, about 
equally distnbuted as to nght and left 
sides, 3 were in the ankle, and 3 m the 
tarsal joints Them own 6 cases all m- 
volved the knee 

AGE AND SEX 

Most authors place the peak of inadence 
m the third and fourth decades lu 
Galloway’s report, the sex was given m 236 
cases, 55 per cent were in females The 
average age of 119 women was thurty-seven 
years, and of 101 men, thirty-eight years 


1 From the Department of Radiology, the Lahey Chnic, Boston, Mass. Read by title at the Thiity 
first Annual ileetmg of the Radiological Soaety of North America, Chicago, 111 , Nov 9-10, 1945 
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Ages ranged from five to eighty-two ye^s 
The peak of inadence was in the third 

decade 

SYMPTOMS AND SIGNS 
The usual complaint is the occurrence of 
a slowly growmg mass which causes me- 
chanical difficulty with a joint or creates 
a fear of malignant growth Galloway 
found that m 133 cases reported in the 
terature m which the tendon sheath was 
ivolved, symptoms had been present for 
n average of five years and four monms, 
a 23 synovial tumors, the average dux- 
ition was three years and eleven mon s 
lefore treatment or advice was soug t 
The average tumor of tendon sheath 
type is a small mass 1 5 to 2 0 cm m di 
ameter, which can be palpated ^ubcuta 
neously m the vicmity of a tendon and is 
not fixed to the skin The motion of the 
tendon is not affected except by mechan- 
ical block due to the bulk of the tumor 
In the synovial type, particularly when the 
knee is involved, the symptoms are said by 
Galloway to be similar to those of mtemm 
derangement of the knee Jaffe et al 
stated that these synovial lesions of the 
knee produce a serosangumeous flmd, the 
presence of which should make one think of 
a giant-cell lesion Roentgenologic exam- 
ination m the case of the larger diffuse tu- 
mors may show pressure erosion of bone, 
the smaller ones produce no bone or jomt 
changes 


(e) Ganghoma More commonly seen 
on dorsum of wnst 

(J) Tuberculosis No differential ca- 
tena given 

(gl Fibroma Very rare 

(/i) Tumors of tendons Exceedingly 

rare 


differential diagnosis 
Mason and Woolston, who reviewed the 
hterature m 1927, stated that giant-cell 
tumors of the tendon sheaths are among 
the most common of all tumors occurrmg m 
the fingers and should be differentiated 
from the followmg conditions, m the order 
given 

(tt) Chondroma Harder than a giant- 
cell tumor 

Lipoma Softer than a giant-ceU 
tumor 

(c) Carcmoma Skin mvolved and 
fixed 

(d) Osteoma Fixed to bone 


pathology 

The tendon-sheath tumors are firm, 
lobulated, grayish-white mfss^- 
streaks or areas of yellow 
They have a fibrous capsule and do not 
invade the tendon or the t^don-sheath 
space Nor do they mvade bone, 
they may cause pressure erosion the^ 
reach suffiaent size The majonty are 
small, as mentioned above, but ^liey m^y 
attain a diameter of 5 cm even on a finger 
or toe The synovial type may be cncum- 
scnbed, as m the tendon sheaths, peduncu- 
lated, or diffuse None has been known 
to metastasize 

jVlicroscopically, the tumors are chax- 
actenzed by the presence of giant c^s, 
hemosidenn, macrophages, and foam cells 
in varying numbers The presence of 
hemo^deri and l.po.d accounts for tte 
yellow and brown color patterns The 
lype cell seems to be a large polyhedral 
cell There may be varymg numbers of 
spaces hned by synovial-lffie cells, con- 
taming varying amounts of hpoid maternal, 
and/or nests of hemosidenn, macrophag^, 
small giant cells, and foam cells GaUo- 
wav et al state that the color in these tu- 
mors IS due to the presence of ^otm and 
xanthophyll and not to the cholesterols 


treatment and prognosis 
A ll waters are agreed that the treatment 
of choice IS surgical exasion Rarely this 
may be impossible, as m the case reported 
by Cnstol and Gill, m which two previous 
excisions had failed to remove the lesion 
m the tarsal jomts and it became necessary 
to amputate the foot and ankle The 
amputated specimen showed xanthomatous 
mfiltration throughout the foot Gallo- 
way et al reported surgical exasion m 69 
of their 70 cases (88 tumors), the seventieth 
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patient coming to the Mayo Clinic imme- 
diately after exasion Eight patients had 
additional radiation therapy One, with 
a diffuse synovial tumor, was sub 3 ected to 
total synovectomy Recurrence took place 
m 9 cases, and 5 patients had a second ex- 
cision, while 1 patient had excision plus 
radiation Of the 70 patients, 12 had re- 
current lesions on admission to the Mayo 
Clinic, 10 had one recurrence and 2 had 
two recurrences The mterval between 
the onginal evasion and recurrence varied 
from siv days (recurrence^) to eleven 
years 

Freedman and Gmzler reported promis- 
ing results with x-ray therapy m 2 recur- 
rent lesions of the diffuse synovial type 

CASE REPORTS 

Case I A 52-year-Qld housevnfe with, hyper- 
tension, adenoma of the thyroid, and a recent history 
of cerebral accident had a tumor approsamately 6 
X 10 cm. m the posteromedial aspect of the nght 
foot and anile It had been present for three years 
and was gradually enlargmg It felt cystic, and the 
overlymg skm had a bluish tmge It was apparently 
attached to the mtemal malleolus Roentgeno- 
grams showed no bone changes, but merely differ- 
entiated a soft-tissue mass (see Figs 1 and 2) On 
ila) 20, 1944, a lobulated, dark, brown, senucystic 
mass was excised which extended down the com- 
partment of the medial plantar nerve and up the 
compartment of the posterior tibial nerve It was 
impossible to clean out the tumor from the medial 
and plantar aspects of the os calcaneus and the ad- 
jacent tarsal bones hUcroscopic exammation 
showed a giant-cell tumor of tendon sheath ongm 
|W^unately^ the only follow-up was on July 17, 
the wound was then mcompletely healed and 
6re was considerable edema of the foot and leg 

Case II A 39-year-old hairdresser, admitted for 
ui 1937, complamed also of swellmg of 
e left great toe, of unknown duration Physical 
w^imation showed a tender, firm, discrete mass, 
“ X 3 cm , attached to deep tissue Roentgeno- 
gJ'ains showed no bone changes (Figs 3 and 4) At 
1939, a lobulated, discrete tumor 
cached to the plantar aspect of the proximal pha- 
I embracmg the long flexor tendon and extendmg 
into the foot, was completely removed The 
diagnosis ivas giant-ceU tumor of tendon- 
Wrco With a focus of slowly growmg fibro- 

latest information was obtamed m 
she^H ^ letter from the patient, m which 

cecurr were no sj'mptoms and no evidence of 



Fig 5 Case III Roentgenograms shoivmg a soft- 
tissue mass on the medial aspect of the proximal pha- 
lanx, of the middle finger with pressure erosion of the 
bone 

Case III A 59-year-old housewife was admitted m 
1937 complammg of a lump m the mddle finger, 
which she first noticed m 1934 It seemed to have 
appeared suddenly and enlarged slowly Physical 
exammation showed several small cystic masses on 
eitlier side of the proximal interphalangeal ]omt 
Roentgenograms showed a soft-tissue mass on the 
medial aspect of the proximal phalanx, with pressure 
erosion of the phalanx (Fig 5) At operation, m 
October 1937, a mass 2X16X16 cm was removed 
from the lateral aspect, and a mass 1 cm m diameter 
from the medial aspect of the proximal phalanx of 
the nuddle finger The larger mass was partly 
fibrotic and partly cystic, the cysts contammg gelat- 
mous material The smaller mass was smooth and 
firmly nodular It was hght gray m color with foci 
of broivnish-gray material Both were adherent to 
the extensor tendon The diagnosis on microscopic 
exammabon was giant-ceU tumor of the tendon 
sheath One year later, when the pabent was last 
seen, there was no recurrence 

Case IV A 59-year-old housewife presented as 
an madental problem, in September 1933, a dis- 
crete, firm, sharply demarcated, shgbtly cyanobc, 
non-tender mass on the dorsum of the left mdex 
finger The exact length of bme it had been present 
was not known A roentgenogram showed a soft- 
tissue mass projecting postenorly and radially from 
the tmddle phalanx There were no bone changes 
A mass 2 5 cm m length was excised, and the patho- 
logic report was bemgn giaut-cell tumor In March 
1938 there was a recurrence, and a mass approxi- 
mately 1 0 cm m diameter was removed There 
has been no subsequent recurrence. 
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DISCUSSION 


In contrast to the unanunity of agree- 
ment as to the chmcal course and treatment 
of these tumors are the divergent theories 
as to their cause Of contributors to the 
modem hterature, King, Morton, Ragms, 
and Shively, as well as many others, be- 
heve that these are tme tumors ansmg 
from cells of the synovial membrane Immg 
the tendon sheaths, joints, and adjacent 
bursae Kmg beheves that the cells Ijnng 
at the junction of synovia and cartilage 
show transition from the one type of tissue 
to the other, and that these cells become 
the growth center for the tumors under 
discussion In this transition zone, the 
synovial cells become widely separated in 
the stroma, and Kmg calls them pseudo- 
cartilage From them is denved the carti- 
lage found m synovial membrane This, 
he beheves, also explains the presence of 
chondromas in tendon sheaths He re- 
gards the spaces occumng in these giant- 
cell <TOwths, which are lined by tumor 
cells,°as an attempt by the tumor to form 
synovial spaces The similarity m appear- 
ance between the papillary projecUoi^ 
which occur in tendon-sheath giant-cell 
tumor and those found in the synovia 
tumors of joints is cited as additional 
proof for his thesis King also noted that 
Lme of the vascular spaces m the tumors 
Se hned by tumor ceUs and hence are 
angiomatous He considers the angioma- 
toiS tumors of tendon sheaths to be vas- 
mlar synovial growths Another pomt of 
Uteres? he makes is that the vi^ occur- 
nng m chrome inflammation of tendon 

sheaths and those occumng m timors o 

the tendon sheaths are covered by the same 
of synovial cell Kmg does not pos- 

Copeland, and Le^s, 
also consider t^ese lesions^t^^i^o^s, b ^ 
beheve they arise call 

of tendon _ttlaee and hold that, 

these cell rests “ells are cap- 

siace these P^^^J^^jfbone and cartilage, 

able of produemg both bone 

ScCndromt and chondrosarcoma In 


the opimon of these mvesbgators, the 
abihty of giant cells to prohferate in the 
embryo during resorption of calafied car- 
tilage, to phagocytize hpoids, and to pro- 
duce xanthomatous cells, is a sabsfactory 
explanation of the causation of soft- 
tissue giant-cell tumors A further argu- 
ment for postulatmg the presence of cell 
rests IS that those portions of tendons, hga- 
ments, and joints not related histogenefa- 
cally to skeletal tissue rarely show tumors 
of the giant-cell type Moreover, these 
giant-cell tumors of soft tissue are similar 
to skeletal tumors of the same name 
Geschickter and his co-workers also m- 
cluded the ganghon of tendon sheaths m 
this group of tumors The ganghon, they 
beheve, represents mucoid degeneration of 
cartilage 

Another argument advanced by these 
authors is that the tendon-sheath giant- 
cell tumors arise in relation to sesamoids 
This was also noted by Pfitzer Geschick- 
ter et al call attention to the similanty of 
the soft-tissue giant-ceU tumors to those of 
the patella Inadentally, the 16 reported 
cases of giant-ceU tumor of the patella col- 
lected by Levme m 1943 all had a history of 
direct trauma to the patella Levme gave 
as his opmion that the patellar giant-ceU 
tumors were granulomas resultmg from 
organization of hematomas in the marrow 

Jaffe, Lichtenstem, and Sutro are of the 
opmion that the giant-cell tumors of soft- 
tissue ongm are related histogenetically to 
the hemorrhagic villous synovitis of jomts, 
tendons, and bursae, and that the differ- 
ence m both gross appearance and micro- 
scopic picture can be accounted for by the 
fact that the lesion m the tendon sheath is 
manifested much later m its course and has 
undergone much fibrous mvolution The 
gross appearance is also modified by con- 
finement m the small area occupied by the 
tendon sheath It is mterestmg at this 
pomt to recall that Kmg noted the smular- 
ity of tendon-sheath tumors to those of the 
synoma of jomts and also the similanty ol 
Ihe synovial-hke cells Immg the vilh to 
those m chrome inflammation of tendon 
sheaths J affe and his assoaates, however. 
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believe that the giant-cell tumors of soft 
tissue and hemorrhagic villous synovitis 
are not neoplastic but represent an inilam- 
matory response to an as yet unknown 
agent 

Mason and Woolston, who reviewed the 
literature and added S cases of soft-tissue 
giant-cell tumor, found that 6 of theu 8 
patients gave a defimte history of repeated 
trauma to the site of the lesion They, 
therefore, also beheved that these tumors 
represent an inflammatory response and 
are not neoplastic In one of theu cases 
the tumor arose m the palmar fascia, and 
one ]omt lesion came from fibrous tissue, 
m a case cited from Seyler the tumor arose 
from the permeunum of the ulnar nerve 
These cases are hard to explain on the basis 
of cartdagmous rests or the presence of 
sesamoids 

Galloway, Broders, and Ghormley, m the 
excellent review quoted above, disputed the 
sesamoid theory of ongm by stating that 
lialf of theu total of 88 tumors occurred 
in extensor tendon sheaths where sesa- 
moids do not exist They agree with 
Thannhauser and Magendantz that these 
lesions are primary essential xanthomas 
They beheve that two factors are mvolved 
first, a pre-existmg disturbance of hpoid 
metabolism, second, either trauma or in- 
fection at the site of the local lesion Of 
12 cases m which blood hpoid studies were 
^^nmed out at the Mayo Clime, 6 showed 
elevabon of the total blood hpoids, 5 
showed an mcreased and 3 a decreased ratio 
between cholesterol and its esters In 44 
per cent of the 70 cases studied by Gallo- 
way et al there was a history of specific 
jrauma to the part mvolved , 20 per cent 
nd arthntis, 7 per cent had both trauma 
and infection, and 55 per cent had either 
infection or trauma 

hisgard, m 1937, while expemnentmg 
^th growth repau m bone defects pro- 
ucedby excision of a segment of the radius 
^rabbits, madvertently dislocated the dis- 
a ulnar epiphysis m 12 legs In 5 of these 
^ontaneous reduction occurred, the re- 
niain^g 7 showed growth distiubances 
°^a ested by retardation of length and 


deviation of the shaft away from its normal 
long axis In addition, tumors developed 
m 2 cases simple osteomas and in 3 cases 
osteochondromas similar to those seen m 
man In the last 2 cases the tumors were 
soft and friable, reddish-brown, arcum- 
senbed, and extending to the epiphyseal 
carblage (such tumors m man arise in the 
epiphysis and not the metaphysis, but only 
after closure of the epiphyseal hne) 
Roentgenologically, and m theu gross and 
microscopic appearance, these 2 tumors 
were giant-cell tumors Bisgard, there- 
fore, beheves that giant-cell tumors are 
related to trauma ivith hemorrhage 

SUMMARY 

1 Soft-tissue giant-ceU tumors are not 
rare They occur widely, wherever there 
are joints and tendons They are most fre- 
quently seen m the hand, where they are 
among the most common of tumors 

2 Surgery, with complete excision, is 
the treatment of choice Recurrence is 
likely to follow mcomplete removal, es- 
pecially m the jomts 

3 The tumors have not been known to 
metastasize and do not mvade bone, 
though they cause erosion of bone by pres- 
sure 

4 The more recent writers regard these 
tumors as of traumatic rather than of 
neoplastic ongm It seems probable that 
there is a relationship between (1) giant- 
cell tumors of soft-tissue ongm, (2) chrome 
inflammation of tendon sheaths, and (3) the 
so-called hemorrhagic vfllous synovitis 

5 One of the wnter’s cases showed a 
focus of slowly growmg fibrosarcoma 

605 Commonwealth Ave 
Boston 15, Mass 
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Osteohydatidosis' Its Radiological Features^ 

DR. M ARIAS BELLINI 
Montevideo, Uruguay 


O sseous involvement occurs in only a 
small proportion of cases of echino- 
coccus infestation, probably about 1 per 
cent The six-hooked embryo of the 
Taenia echinococcus reaches the bone by 
way of the arterial circiilation, estabhshing 
itseh m the mterstices of the spongy tissue, 
usually m the most highly vascularized 
areas, as m the epiphyseal ends of the long 
bones Microvesicles replace the medul- 
lary bssue, molding themselves to the 
contours of the bony spaces and diffusely 
infiltrating the bone Smce there is no 
mtermixture of connective-tissue elements, 
no adventitious membrane is formed, as m 
other parts of the body Hydatid disease 
of the bone thus differs m two respects 
from hydatid disease elsewhere, namely 
(o) exogenous vesiculation and (6) absence 
of an adventitious membrane “Hydatid 
cyst” of the bone is, therefore, a misnomer, 
not in accord with the facts, and should be 
replaced by the term osteohydatidosis 



In the lungs and other viscera, the char- 
actenstic feature of hydatid disease is a 
large cyst cont ainin g the hydatid flmd and 
the gennmal layer, surrounded by a fibrous 
capsule representmg the reaction of the 
adjacent ti^ues When the parasite lodges 
in bone, however, it is unable, because of 
the resistance of the tissue, to follow its 
usual mode of development and therefore 
assumes an exogenous type of vesiculation 
The microvesicles ansmg m the walls of the 
primary vesicle advance eccentncally, tak- 
ing on an independent existence and pro- 
ducing “granddaughter vesicles,” which 
invade the bony tissue This process, so 
far as the bone is concerned, is in the nature 
of a mechamcal effect and may continue 
silently for years without exmtmg any re- 
action such as an osteitis Only later is 
there an associated necrosis of toxic or 
ischemic origin 


Fig 1 Hydatidosis of the innominate bone This 
IS a relatively frequent location Rarefaction of the 
bone predominates 


‘ Accepted for publication in May 19-16 


As the bone is infiltrated, destroyed, and 
replaced by the exogenous hydatids (Fig 1), 
the mtegnty of the cortex is not at first 
mterrupted and the general configuration 
of the bone is unchanged Eventually, 
however, with progressive mvasion, the 
cortex also gives way, and extra-osseous 
signs of hydatidosis become evident 
Among the most significant of these is the 
ossifluent abscess of hydatid ongm Once 
^ the penosteum is penetrated, the vesicles 
_ are no longer impnsoned withm the con- 
; fines of the bone, and growth assumes a 
; more rapid pace The adjacent tissues 
, react m an attempt at encystment, and a 
. common adventitious membrane is formed, 
enclosmg numerous vesicles of vanous size 
The abscess thus formed has no genmnal 
layer, which should always suggest its 
569 



Fig 2 Extra^sseous hydalidosis Hydatid abscess with softeniug of the bone (ossifluent abscess) There 
ate no radiographic signs permitting differentiation from a tuberculous abscess, but the vertebral lesion is char- 
acteristic of hydatidosis 


bony ongin Growth is slow and may 
continue over a period of years 

Just as there is an absence of clinical 
signs of osteohydatidosis over a long penod, 
so there is an absence of radiologic mam- 
festations of the bony changes In general, 
the development may be said to comprise 
two stages In the first stage, which is that 
of microvesicular infiltration of the osseous 
tissues, the vesicles enlarge, the areolar 
pattern of the bone is destroyed, and there 
may appear on the film rounded cyst-hke 
spaces hmited by thi n trabeculae, produc- 
ing the appearance of a bunch of grapes 
(Leborgne) 

The second stage, occumng late in the 
course of the disease, is one of engrafted 
infection, with the development of an in- 
flammatory osteitis, which is absent in the 
earlier stage Calcification of the trabec- 
ulae confirms the presence of a secondary 


infection, and the resulting hyperostosis 
and condensation process may cause the 
disappearance of the grape-hke shadows 
seen m the earher stage 
The reaction of the bone, meantune, 
progresses beyond the site of parasitic 
involvement, encroaching upon sound tis- 
sue, which is slowly and insensibly broken 
down There is no sharp demarcation be- 
tween the normal and diseased areas of 
bone (Fig 1), which, as wiU be shown later, 
IS of importance for the differential diag- 
nosis As a rule, the infection associated 
with osteohydatidosis is not of the rapidly 
progressive type but is characterized by a 
gradual evolution As a result of this pro- 
longed untation, hyperostosis is usually 
predommant over osteolysis 
The penosteum does not react to the 
hydatid process and presents a normal 
appearance unless involved by the secon- 
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F.g 3 Vertebral by^t.dos.s 
rowing of Ihe intervertebral space I He invauc 

mauon of cyst-like spaces , „<•+«.,- 

1 .1, .Lo The osslfit^enl abscess produced after 

dary infection, when it responds w -nenetration of the cortex into the adjacent 

usual characteristics of osteitis (Baraa; p as a rounded shadow on 

There are no changes in the contour Se roentgen film (Fig 2 ) While such an 

bone m this stage abscess may occur in the \uamty of any 

Complications of Radiologic Interes ,Tifested bone, it will be demonstrable roent- 

feciion has already been, discusse - i —gaily only m areas suitable for 

is a late comphcation IJlTien osteitis oc- * visualization, unless a contrast me- 
curs, the hyperostotic reaction furms ^ j-aju is employed In some cases, calci- 

radiologic evidence of a process which mig ^cation of the adventitious membrane 

otherwise remain unnoticed mmolifies the roentgen demonstration An 

Pathological fractures may occur in e hydatid abscess comphcatmg 

involved bone as a result of the sug n^frlcitidosis of the dorsal spine requires 

trauma, and may be the first future to e fhfferentiation from pulmonary hydatid 

attention to the underlymg lesion, otien always an easy matter, 

symptomless theretofore As stated above, necessary to resort to a 

unbl the mvasion of the cortex, the ex- „,^„„„tlinrax according: to the techmc of 
temal architecture of the bone ^ce, which wi’u settle the question If the 

unaltered Consolidation of the fractur situated withm the lung paren- 

may occur, but such healed fractmes ^^f^fXollapse along with the lung 

not always clearly visible on the fito ^ to the 

numerous projections may be necessary 
for their demonstration 


570 


M Arias Bellini 


Dtcetnber 19^5 



Fig 2 Extra osseous hydatidosjs H><Iatid abscess with softening of the bone (ossifluent abscess) There 
are no radiographic signs permitting differentiation from a tuberculous abscess, but the vertebral lesion is char- 
acteristic of hydatidosis 


bony ongm Growth is slow and may 
continue over a penod of years 

Just as there is an absence of chmcal 
signs of osteohydatidosis over a long penod, 
so there is an absence of radiologic mani- 
festations of the bony changes In general, 
the development may be said to compnse 
two stages In the first stage, which is that 
of nucrovesicular mfiltration of the osseous 
tissues, the vesicles enlarge, the areolar 
pattern of the bone is destroyed, and there 
may appear on the film rounded cyst-hke 
spaces limited by thm trabeculae, produc- 
ing the appearance of a bunch of grapes 
(Leborgne) 

The second stage, occurrmg late m the 
course of the disease, is one of engrafted 
infection, with the development of an m- 
flanunatory osteitis, which is absent m the 
earher stage Calcification of the trabec- 
ulae confirms the presence of a secondary 


infection, and the resulting hyperostosis 
and condensation process may cause the 
disappearance of the grape-hke shadows 
seen m the earher stage 

The reaction of the bone, meantime, 
progresses beyond the site of parasitic 
mvolvement, encroaclung upon sound tis- 
sue, which is slowly and insensibly broken 
down There is no sharp demarcation be- 
tween the normal and diseased areas of 
bone (Fig 1), which, as will be shown later, 
IS of importance for the differential diag- 
nosis As a rule, the infection associated 
with osteohydatidosis is not of the rapidly 
progressive type but is charactenzed by a 
gradual evolution As a result of this pro- 
longed irritation, hyperostosis is usually 
predouunant over osteolysis 

The penosteum does not react to the 
hydatid process and presents a normal 
appearance unless mvolved by the secon- 
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ential feature The vertebral lamina are 
often the site of parasitic mvolvement 
Differetitml Diagnosis The first stage of 
osteohydabdosis may be mistaken for such 
rarefymg bone lesions as osteosarcoma, 
where an osteolytic process is predo^ant 
and the bone shows a characteristic moth- 


stead of the infiltration of the spongy tissue 
charactenzmg hydatid involvement 

Vertebral angioma may resemble osteo- 
hydatidosis radiologically, but the chmcm 
signs are distinctive Chondromas lack 
the extensive and diffuse invasive tendency 
of hydatid disease 





The osteolytic process 
border of the invaded 


nb 


eaten” appearance In sarcoma, however, 
the distmgmshmg feature is the presence 
of stnations m the periosteal region at nght 
angles to the bone surface — the so-called 
“sun-ray appearance ” 

Differentiation from giant-cell tumor may 
also be difficult, but in the latter there is a 
sharp boundary between the normal and 
diseased bone, which is not the case m 
hydatidosis 

Von Reckhnghausen’s disease (osteitis 
fibrosa cystica) may be differentiated on 
the basis of the multiple mvolvement m 
that condition, in doubtful cases a com- 
plete exammation of the skeleton is indi- 
cated Determinations of the blood and 
unne calcium lend further confirmation to 
the diagnosis 

In the sohtary bone cyst the bone is 
“blown up” precociously and there are 
thinmng and expansion of the cortex m- 


Once infection has become estabhshed, 
confusion with the conditions mentioned 
no longer enters mto consideration, smce 
the picture is one of vacuolar spaces sepa- 
rated by bony rmgs showmg all the irregu- 
larities characteristic of osteitis With 
progressive hyperostosis the bone becomes 
mcreasmgly opaque, with eventual disap- 
pearance of the reticular structure Men- 
tion should be made here of syphilis and 
tuberculosis, the bony lesions of which are 
easily confused with osteohydatidosis, 
especially in the presence of infection 
From the foregomg discussion it is seen 
that m its earhest stage osteohydatidosis 
does not pemnt of an uneqmvocal radi- 
ologic diagnosis Its occurrence should, 
however, be suggested by its gradual evo- 
lution, Its shght effect on the general con- 
dition of the patient, and the successive 
bony changes which are demonstrable on 



572 


M. Arias Bellini 


Deccmbtr 1946 


Radiologic Features of Osteohydatidosis 
The spongy tissue of the vertebral bodies is 
a favonte site of hydatid bone disease 
Nearly 50 per cent of aU cases of osteo- 
hydatidosis involve the spine, ivith the 
bony pelvis following in order of frequency 
(Ivanissevich, Prat and Baraa) Rocher, 


any decrease m the height of the body of 
the vertebra such as is charactenstic of 
Pott’s disease The intervertebral fibro- 
cartilage is not attacked and the inter- 
vertebral space remains free of involve- 
ment (Fig 3) On the contrary, there is 
often calcification or replacement of the 



Fiir 4 Hvdatidosia of the ribs There is a chongt in the architectur^nd 
m shape a predominance of cyst-hle rarefaction and aoder- 

ate osteitis 


nuoted by Ivamssevich, assgms much 
T^icancl to the so-called ’’coffee-bean 

hydafidosis shows no tendency 
to the fonnation of interosseous cystic 
soaces which weaken the vertebral body 
Cttat reason .t is not usual to observe 


lamin a by newly formed bone Coexistent 
with the vertebral disease, there is usually 
involvement of the contiguous nb (Figs 
4 and 5) 

As pomted out by Garaa Capurro and 
Ivamssevich, this is a sign pecuhar to ver- 
tebral hydatidosis and an important differ- 


Roentgen Diagnosis of Duodenal Ulcer 

in the Right Lateral Decubitus Position^ 

SAMUEL BROWN, MJ), and FOREST G HARPER, MJ3 

Cmciiinab, Ohio 


S INCE THE introduction of the roentgen 
method in the diagnosis of gastro- 
duodenal lesions, vanous technical pro- 
cedures have been devised from time to 
tune in order to mcrease the percentage of 
accurate diagnoses The one which has 
been and is still being extensively used con- 


that all of these more or less comphcated 
procedures do help m recogmzing abnormal 
changes in the stomach and duodenum, 
but if the same end can be achieved m a 
simpler way, as we beheve that it can, 
there is no speaal advantage m resortmg 
to them 


Fig 1 A The average type of normal stomach and duodenum, showmg the lesser and greater curvatures in 
me anterior position 

B Right lateral view of stomach and duodenum, showing the anterior and postenor walls 


sists of filling the stomach with banum 
suspension and observing it fluoroscopic- 
Rfiy, after which one or more roentgeno- 
grams are made in the postero-antenor 
position In the great majonty of cases 
s technic has been found quite satis- 
octory for demonstrating the presence of a 
gastroduodenal lesion The newer methods 
'R ude senal films, the compression tech- 
no, the spot-film techmc, and the use of the 
fluoroscope There is no doubt 

"^Pted for publication in December 1945 


The method which has been used in our 
laboratory for many years with satisfac- 
tory results m the case of the stomach and 
duodenum is based upon one of the most 
fundamental pnnaples underlying roent- 
genography, that is, the makmg of two 
projections at nght angles of any part of 
the body to be exammed Such a proce- 
dure gives one a three-dimensional study of 
the part under mvestigation The value of 
this techmc is fuUy recognized m general 
roentgenology, it is equally valuable m 
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the roentgen film In cases of doubt, 
pimcture biopsy may be advisable 

SUJiaiARY 

While osteohydahdosis has no pathog- 
nomomc radiological signs, certain more 
or less characteristic features pemut us to 
make the diagnosis with a fair degree of 
assurance, namely 

(а) The osteogemc reaction m the walls 
of the cyst-hke spaces 

(б) Lack of a clear demarcation between 
involved and unmvolved bone 

(c) An associated involvement of the 
adjacent nb m the presence of vertebral 
involvement 

(d) The slow development and absence 
of any systemic effect even m advanced 
cases 


Puncture biopsy is recommended m any 
bone condition where the radiologic and 
chmcal features do not permit of a defimte 
diagnosis In hydatid disease of the bone 
such a procedure can be earned out with 
none of the dangers that would be present 
m the case of visceral hydabdosis 

Luis Cavia 2622 
Montevideo, Uruguay 
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F'E 3 A Antenor view of the stomach The duodenal bulb is completely obscured by the pylorus 
b Right lateral view The duodenum is seen in its entirety The bulb is small, showing an ulcer niche on 
Its upper margin 

P>K 4 A Antenor view of the stomach The duodenal bulb is overlapped by the pylorus 
h Right lateral view, showing a large ulcer arising from the upper margin of the deformed bulb 
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Fig 2 A Antenor view of the stomach w a hypersthenic subject The bulb is completely obscured by the 
pylorus 

B Right lateral view of stomach The duodenum is well outlined in its entire course 


examination of the stomach and duo- 
denum 

The three-dimensional study of the 
stomach and duodenum is obtained by 
making two views, postero-antenor and 
right lateral m the honzontal position 
These views are illustrated by Figure 1, A 
and B, respectively The antenor view 
shows the normal outhne of the average 
stomach and duodenum with their lesser 
and greater curvatures It fails, however, 
to show the contour of the antenor and 
postenor walls, and does not demonstrate 
the true relationships of the several parts 
m the abdo min al cavity On the other 
hand, the nght lateral view does these very 
thing s Speaal attention is called to the 
anteropostenor direction of the supenor 
segment of the duodenum , this is naturally 
foreshortened m the ventral position and 
thus a good deal of the contour, with any 
possible abnormahty, is completely obht- 
erated from sight Furthermore, m hyper- 
sthemc subjects and under certam abnormal 
conditions, the duodenal bulb is often com- 
pletely obscured by the overlappmg py- 
lorus, as shown by Figure 2, A and B 


The roentgen study of lesions of the 
duodenum is concerned with three types of 
bulbs In the first type the bulb is com- 
pletely obscured by the pylorus and, m 
order to Aosuahze it, the nght lateral pro- 
jection is essential Several representative 
cases (Figs 3-6) have been chosen m order 
to emphasize the value of the lateral pro- 
jection m this type of duodenum 

In Figure 3, the antenor view (A) shows 
a steer-hom shaped stomach m which the 
duodenal bulb is not seen In the nght 
lateral view (B), the outhne of the entire 
duodenum is clearly shown The bulb is 
small, and a penetratmg ulcer is noted on 
its upper surface 

In Figure 4, the antenor view (A) shows 
the same type of stomach as the previous 
example, with the bulb completely ob- 
scured by the pylorus In the nght lateral 
view (B) the duodenal bulb is markedly 
deformed A large penetratmg ulcer is seen 
ansmg from its upper surface and a diver- 
ticulum from its lower surface 
In Figure 5, the antenor view (A) agam 
shows a steer-hom type of stomach The 
pylorus IS somewhat dilated and displaced 
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B Right lateral view, showing an ulcer men 


3 the light, obscuring the bulb In the 
ight lateral view (B), an ulcer 
een m the wall of the bulb, surrounded by 
i halo due to swelling of the ulcer margin 
In Figure 6, the anterior view (A) shows 
marked dilatation of the entire stoma 
The pylorus is displaced to the right, com 
pletely overlappmg the bulb In the latera 
view (B) the duodenal bulb is showm to e 
rrow and its contour more or less de- 
nned as a result of a chrome obstructive 
cer 

The second type of duodenal bulb as 
imonstrated in the frontal projection 
lows a constant ill-defined contour m- 
icative of a lesion In the lateral pro- 
icbon, however, the extent of the lesion 
3 often revealed more fully and at times an 
deer crater may be recognized even though 
lot seen in the frontal view Three cases 
(.Figs 7-9) have been chosen to represent 
dus type of bulb 

In Figure 7, the an tenor view (A) shows 
an irregular duodenal bulb suggestive of a 


lesion In the nght lateral view (B) an 
uker niche is readily seen projecting from 
the upper margm of the bulb 

In Figure S, the antenor view (A) shons 
a deformed bulb which is qmte narrow In 
the nght lateral view (B) two ulcer era e 
Ire seen ansmg from the upper margm of 

'^In Figure 9. the antenor view (A) shows 
a deformed bulb which is very small In 
the nght lateral view (B) a large ulcer 
^Iter IS seen ansmg from the lower margm 

nf the constneted bulb 

The thu-d type of bulb is well outlined in 

the frontal projection and it may easily be 
nassed as normal When, however it is 
Observed m the lateral position, the so- 
called normal bulb may show the presence 
of a constant deformity indicative of an 
ulcer The reason for such a discrepancy is 
not difficult to explam As mentioned be- 
fore the course of the supenor duodenal 
segment is from before backward, which 
results m foreshortemng of the bulb m the 






Fie 5 A Antenor view of the stomach, which IS somewhat displaced to the nght obscuring the duodenal bulb 
B Rieht lateral view showing a large ulcer surrounded by a thicL ulcer margin 
Fie 6 A Anterior view of a dilated pylorus obscuring the duodenal bulb 
B * Right lateral view The duodenal bulb is narrow and deformed as a result of a chronic ulcer 












Fig 

B 

Fig 

B 


S A Anterior view of the stomach and duodenum The bulb is small and deformed 
Kteral view, showmg two mches m the upper margm of the deformed bulb 
terror view of the stomach The bulb k deformed 
LgW lateral view, showmg a large ulcer crater with stricture of the deformed bulb 





Cancer of the Breast 

A Study of Pahents Treated'Over a Penod of Twenty Years in Radiation TRerapy 
Department of Bellevue Hospital, New York City 

IRA L KAPLAN, MJDi*aiid RIEVA ROSH, M.D’ 

* New York City 


/-r\3BRE ARE FEW problems of radiation economic status, or previous medical care, 

1 therapy whicli Rave given nse to more it receives numerous patients with breast 
contenbon than that of the employment lesions previously seen and often treated 
of radiation m the treatment of breast can- elsewhere Thus, over a period of ^enty 
cer Is It at all worth while? Is it best years, its Radiation Therapy Departoent 
administered as an adjunct to surgery , has had the umque opportumty o o se^ 
preoperabvely or postoperatively, or mg not only patients admitted direc y 
should it be given solely for palhation m without previous medical care, ut many 
advanced cases? What part does it play who, prior to their admission to Bellevue, 
in the control of the pr imar y cancer, m have already been treated by sur^a , 
prolonging life, m destroymg metastatic medical, or other special procedures T s 
foa’ All these questions have been raised has enabled us to note the results of 
and shuttled to and fro between surgeon ment of all kmds admimstered by 
aud radiabon therapist, between geners^l and has permitted a comparison with that 
practitioner and speaalist Advocates of which we have been able to imtiate In 
one view or the other have offered status- reviewmg the breast cases seen m the acm 
tics of all kmds, mostly, however, repre- ation Therapy Department over a period 
seutiGg a biased selection twenty yeaxs we have undertaken to 

Bellevue, -the largest municipal general evaluate some of the procedures emplc^ed 
hospital m the country, offers an oppor- and to give the statistical data upon which 
tunity for mtensive mvestigation and we base our findmgs Because of the eco- 
study of ah types of cancer m ah stages and nomic mstabihty of most patients seekmg 
in suffiaent number to perrmt one becom- charitable medical care, fohow-up has not 
mg conversant with ah phases of the dis- always been possible, nevertheless, m 
^se Smce it offers its services gratis, spite of difidculties, we have been able to 
fhere can be no issue of cost necessary to keep under surveillance a large number of 
Ihe treatment of any specific case Eco- cases for a long period 
nomic considerations play no controllmg m- Our patients are divided mto three large 
lerest m the length of tune or m the type groups, those who come duectly to Belle- 
nf procedure employed m the treatment of vue Hospital for a primary breast con- 
cases assigned to the various services dition, those referred by other hospitals 
Bnrthennore, because of its association or physicians for irradiation foUowmg 
^th several large teachmg orgamzations, surgical procedures, or for irradiatiou for 
such a hospital permits of specialization m recurrences or metastases , those sent for 
care and method seldom possible m smaUer, custodial care 

less fortunately situated mstitutions In 1933 we reported (1) on 230 breast 

Inasmuch as this hospital is available to cancers treated m the Radiation Therapy 
nil citizens, regardless of race, creed, color. Department of Bellevue Hospital up to 


From the RadiaUon Therapy Service BeUevue Hospital, New York, N Y Read by tide at the Thirty-first 
Meeting of the Radiological Society of North America, Chicago, HI , Nov 9-10, 1M5 
Un,. Radiation Therapy Department, Bellevue Hospital, Clmical Professor of Surgery, New York 

I College of Medicine 

ilcdicm*^°^ Radiation Therapist, Bellevue Hospital, Instructor in Surgery, New York Umversity College of 
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Fig 12 A Antcnor vieis of the stomach and duodenum showmg no deformities m the contour 
B Right lateral view, shoumg a small niche at the base of the bulb 


frontaJ projection For this reason, the 
lesion IS often entirely obscured from sight 
Several cases (Figs 10-12) are presented 
showing this type of bulb 

In Figure 10, the antenor new (A) 
shows a bulb which is well outhned, without 
the slightest endence of a lesion In the 
right lateral view (B), however, the bulb 
presents a marked deformity m its proximal 
portion, with a large ulcer crater 

In Figure 11, the antenor view (A) 
shows a well outlined duodenal bulb In 
the nght lateral view (B) a marked de- 
formity in the contour of the bulb is dem- 
onstrated 

In Figure 12, the antenor view (A) 
shows a normal stomach and duodenum 
In the nght lateral inew (B) a very small 


mche IS seen ansmg from the base of the 
bulb 

CONCLUSION 

The fluoroscopic and roentgenographic 
study of the stomach and duodenum in the 
nght lateral honzontal position has proved 
to be useful m amvmg at a more accurate 
knowledge of the condition of the duo- 
denum than can be obtamed from the 
frontal projection alone The funda- 
mental prmciples underl 3 nng this techmc 
are sound and the procedure can be earned 
out without the compheated devices which 
have been mtroduced for the demonstra- 
tion of gastroduodenal lesions 

707 Race St 
Cincinnati 2» Ohio 
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waiting period, as this gives the malignant 
S^^pportunlty to recover from 
pffects of the radiation It is our opmm 
hat preoperative irradiation, surge^, and 
Ltoperahve irradiation gave the best re- 
sults Of the 82 patients receiimg su^ 
jeatment, 19 are known to be dead, 31 
^ere ahve after five to fourteen years 
The knoivn survival penods were 

Cases 
2 
4 
2 
1 
2 
1 
1 


Cases 


28 

S years 

10 

9 years 

7 

10 years 

6 

11 years 

0 

12 years 

7 

13 years 

5 

14 years 


\)m 
3\ears 
3\eari 
•l)eais 
5>ears 
G)ears 
7 )ears 

There is no doubt that postoperaUve 
irradiation is indicated in all cases an m 
some it IS unquesbonably more than a 
palliative measure As Gratzek and Sten 
Strom (2) have also demonstrated m their 
study of 731 patients seen over a long 
penod of time, immediate irradiation fol- 
lowmg radical mastectomy gives the best 
results With a short mterval between 
operation and irradiation, they beheve 
there is a lessened opportumty for renewed 
activity of residual carcmoma They do 
not accept the statement of others that 
radiation is responsible for swelhng of the 
arm followmg radical mastectomy This, 
they assert, is due to scarrmg and second- 
ary infection mcident to the operabon, and 
m some instances to metastases Lung 
fibrosis can be minimized by employment 
of a suitable tedmic Petbt (3) also ad- 
vocates vray therapy properly admm- 
istered and m sufficient dosage as a valu- 
able adjunct to operabon He states that 
most pabents with cancer of the breast 
bave axillary metastases even though these 
are not palpable, and stresses the impor- 
tance of techmc, skill, diligence, and good 
equipment m radiotherapy as well as m 
surgery 

Peters (4) regards preoperabve irradia- 
tion as of disbnct value m the treatment 
of breast cancer, parbcularly m stage II 
lesions Gylstorff-Petersen (5) also con- 
siders preoperative \-ray therapy of real 


Cancer of the Breast 

worth regarding it as preferable to post- 
rpem^vTtreatment In his obs^f ons 
at the Radium Center for Jutland he found 
that irradiabon with mastectomy 
axillary dissecbon provided 
sults Nohrman, reporbng from Boras, 
Sweden, is another advocate of the com- 
Led treatment, which was more success- 
ful than either irradiabon or surgep^ alone, 
even though palpable lymph nodes were 

op«at.on perfo^ed m 
senes of Mses vaned coasiderably depmd- 
m. upon the surgeon and the institution 
m°which the patient had been previously 
Serted Many types of radical procedure 
were represented, some exteemely extra 
sive and others almost classifeble as simple 
removal of the breast, superfiaal inusota, 
and palpable nodes In 395 c^es the rec- 
ord Showed "radical snrpcal 
Secondary operations were done in 8 oises 
The Shlgieal report was not always 
speeiic being hmited m 
mere designation of earmoma Patho 
logical grouping was as follows 


Cases 

546 

135 

152 


Known pathologic ty pe 
Unknown pathologic type 
Pathology not recorded 

Five cases of sarcoma were mcluded, all 
far advanced when referred for x-ray ther- 
apy Treatment m these cases was palha- 
tive and resulted only m amehorabon of 
symptoms and easing of the toal agony 
Tte followmg pathological types were 
seen (the designations are those employed 
by the various pathologists and are not the 

authors’) 

Adenocaranoma 

Duct-cell carcmoma 
Scirrhous carcmoma 
MeduUarv carcmoma 
Colloid carcmoma 
Papillary carcmoma 
Ostic carcmoma 
Alucoid caranoma 
Plexiform carcmoma 
Squamous cell carcmoma 
Caranoma simplex 
Transitional caranoma 
Sarcoma 
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1930 TIus report covers an additional 
603 cases bringing the total for a twenty- 
year penod to S33 Only those cases ac- 
cepted for treatment are reviewed A 
large number, too far advanced for any 
but custodial care, are not included in this 
study In our evaluation of treatment as 
we advocate it, we have based our opimons 
primarily upon 82 patients seen by us be- 
fore any form of therapy was instituted, 
whose treatment we were able to duect 
throughout their entne illness 
Because New York City has a large 
Negro population, we would expect to find 
a large number of Negro patients included 
m this senes Actually, however, only 10 
per cent of those treated, namely S3, were 
Negroes There were 674 white patients, 

2 were of the yellow race, and in 74 cases 
the color was not recorded One hundred 
and sixty-three of the patients were Jews 
While breast cancer is predominantly a 
disease of the female, our senes includes 19 
males Most patients were m the 40 to 


60-year age group 

Cases 

20 to 30 years 

19 

31 to 40 years 

153 

41 to 60 years 

259 

51 to 60 years 

214 

61 to 70 years 

153 

71 to 80 years 

36 


The mantal status of the patients was as 
follows 


Females (814) 


Smgle 

122 

Mamed 

692 

Males (19) 


Single 

2 

Mamed 

17 


Of the mamed women, 501 had had one 
or more pregnancies , 2 of the smgle women 
had borne children In most instances 
only one breast was mvolved the nght 
m 416 cases and the left m 372 The 
disease was bilateral m 45 cases 
As to the effect of lactation on cancer of 
the breast, we found httle difference be- 
tween women who nursed their children 
and those who did not The practice or 
non-practice of child nursmg was recorded 


in 5S3 cases In 440 of these lactaUon oc- 
curred 

Trauma was not frequently reported in 
our cases, and only 59 patients mentioned 
It as a possible causative factor We did 
not notice that concurrent disease played 
a very unportant role, there were recorded 
only 74 cases ivith some assoaated disease 
process Diabetes was recorded in only 
5 cases, and m these the cancer was of 
slower growth 

Classification of cases was along chnical 
Imes and depended on conditions present 
as observed by us There were 181 cases 
of Grade I, with mvolvement limited to 
the breast and mth no axillary or other ap- 
preaable metastases, 452 cases were of 
Grade II, havmg a breast tumor with ap- 
preciable axillary metastases, 203 cases 
were of Grade III, with axillary and supra- 
clavicular adenopathy, 170 cases were of 
Grade IV, havmg mvolvement of other 
areas, skeletal or visceral, Grade V in- 
cluded 23 cases with extensive generalized 
mvolvement There were 42 cases of the 
en cmrasse type Of 151 patients referred 
from other hospitals, 49 were without ap- 
preaable metastases, 95 showed local 
adenopathy and 2 generalized metastases 
There were 5 cases of breast cancer with 
associated pregnancy, and m 3 cases the 
breast lesion developed immediately after 
pregnancy, 1 patient had recurrence and 
metastases followmg pregnancy after treat- 
ment of the breast condition had been 
canned out 

Treatment of all cases was mdividual- 
ized and vaned accordmg to the type and 
extent of the lesion and the condition of the 
patient Treatment methods were also 
dependent upon whether irradiation was 
preoperative, postoperative, or palliative 
We have advocated preoperative x-ray 
therapy m all cases but have not always 
been successful m mducmg the surgeon to 
accept this recommendation By pre- 
operative x-ray therapy we mean givmg an 
appreciable amount of radiation to the 
breast and surroundimg areas withm three 
weeks pnor to surgical removal of the 
breast We do not advocate a longer 
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waiting penod, as this gives the malignant 
tissues opportunity to recover from the 
effects of ^e radiation It is our opmion 
that preoperative irradiation, surgery, and 
postoperative irradiation gave the best re- 
sults Of the 82 patients receiving such 
treatment, 19 are known to be dead, 31 
were ahve after five to fourteen years 
The known survival penods were 


Cases Cases 


1 >ear 

28 

S years 

2 

2 jears 

10 

9 vears 

4 

3 years 

7 

10 j'ears 

2 

4 jears 

6 

11 j'ears 

1 

5 years 

6 

12 J’ears 

2 

6 jears 

7 

13 J’ears 

1 

7 jears 

5 

14 j esirs 

1 


There is no doubt that postoperative 
irradiation is mdicated m all cases and m 
some it is unquestionably more than a 
palliative measure As Gratzek and Sten- 
strom (2) have also demonstrated in their 
study of 731 patients seen over a long 
penod of time, munediate irradiation fol- 
lowing radical mastectomy gives the best 
results With a short mterval between 
operation and irradiation, they beheve 
there is a lessened opportumty for renewed 
activity of residual carcmoma They do 
uot accept the statement of others that 
radiation is responsible for swelhng of the 
arm foUowmg radical mastectomy This, 
they assert, is due to scarring and second- 
ary infection mcident to the operation, and 
•u some instances to metastases Lung 
fibrosis can be minimized by employment 
of a smtable techmc Pettit (3) also ad- 
vocates x-ray therapy properly admm- 
rstered and m sufiBaent dosage as a valu- 
able adjunct to operabon He states that 
tnost patients with cancer of the breast 
ave axillary metastases even though these 
3re not palpable, and stresses the impor- 
ance of techmc, skill, dihgence, and good 

equipment m radiotherapy as well as m 
surgery 

Peters (4) regards preoperative uradia- 
^ 0^ distmct value m the treatment 
° reast cancer, particularly m stage II 
csions Gylstorff-Petersen (5) also con- 
' preoperabve \-ray therapy of real 


worth, regardmg it as preferable to post- 
operative treatment In his observabons 
at the Radium Center for Jutland he found 
that irrachabon with mastectomy and 
axillary dissecbon provided the best re- 
sults Nohrman, reportmg from Boras, 
Sweden, is another advocate of the com- 
bined treatment, which was more success- 
ful than either irradiabon or surgery alone, 
even though palpable lymph nodes were 
present m the axiUa 

The type of operabon performed m our 
senes of cases vaned considerably depend- 
ing upon the surgeon and the insbtubon 
m which the pabent had been previously 
treated Many types of radical procedure 
were represented, some extremely exten- 
sive and others almost classifiable as simple 
removal of the breast, superficial muscles, 
and palpable nodes In 395 cases the rec- 
ord showed “radical surgical removal ” 
Secondary operabons were done m 8 cases 
The pathological report was not always 
specific, bemg limited m some cases to the 


mere designabon of carcmoma 
logical grouping was as follows 

Patho- 


Cases 

Known pathologic type 

546 

Unknown pathologic tj pe 

135 

Pathology not recorded 

152 

Five cases of sarcoma were mcluded, aU 


far advanced when referred for x-ray ther- 
apy Treatment in these cases was palha- 
bve and resulted only m amehorabon of 
symptoms and easmg of the final agony 
The foUowmg pathological types were 
seen (the designabons are those employed 
by the various pathologists and are not the 
authors’) 

Cases 


Adenocarcinoma 179 

Duct-cell carcinoma 286 

Scirrhous carcinoma 40 

Medullaiy carcinoma 10 

Colloid caranoma 2 

Papillary carcinoma 6 

Cystic caranoma 1 

Mucoid caranoma 1 

Plexiform carcinoma 3 

Squamous-cell caranoma 0 

Caranoma simplex q 

Transitional caranoma 1 

Sarcoma :: 
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Fig 1 Cancer of the breast, proved by biopsy, 
treated solely by radium and x-rays Patient alive 
and clinically free from cancer nine years after treat- 
ment 


m the usual maimer, mcludmg paracen- 
tesis for fluid removal when indicated 
Liver metastases were always a grave com- 
plication and when assoaated with ascites 
affected the prognosis unfavorably Ir- 
radiation dnectly to the hver m some cases 
ameliorated symptoms, but the ultimate ’ 
rapid down-grade course was not appre- ' 
ciably arrested When asates was pres- I 
ent, paracentesis was earned out before ’ 
irradiation Cramal metastases occurred 
in but few mstances and irradiation to the * 
skull often alleviated the symptoms from, 
such mvolvement 

In some cases, because of the patient’s 
unwilhngness to permit surgical removal of 
the breast, or conditions not permittmg 
radical surgery, irradiation alone was em- 
ployed m the treatment of the breast cancer 
following biopsy (Fig 1) There were 165 
cases m this group 


Bone metastases were discermble m 255 
cases, the most frequent sites bemg the 
spme (49 cases) and the pelvis (4S cases) 
In many cases there was more or less gen- 
eralnzed skeletal mvolvement Treatment 
for bone metastases depended on their ex- 
tent For smgle lesions, treatment was 
given directly over the affected area, gen- 
erahzed lesions were treated through large 
portals The radiation dosage was deter- 
mmed by the purpose of therapy, whether 
palhative, for relief of pam, or curative 
In most mstances, even when mvolvement 
was extensive, pam was reheved and m 
many cases heahng of the lesion with re- 
calcification was demonstrable on the 
roentgen film In cases of bone metas- 
tases with pathological fracture, supportive 
plaster casts were employed and x-ray ther- 
apy was administered through these with 
good results Heahng of fractures foUow- 
mg irradiation was often evident roent- 
genographically 

Lung metastases occurred not too fre- 
quently m our senes and always marked a 
poor condition Irradiation through the 
lung proved of value for rehef of pam, dis- 
comfort, and cough but did not control 
the disease or appreciably prolong life 
Pleuntic complications reqmred treatment 


TREATMENT 

The types of irradiation mcluded x-ray 
therapy, radium pack therapy, mterstitial 
therapy, and combmations of these modal- 
ities Surgery was employed as a radical 
measure for removal of the breast, as a 
palliative procedure for removal of a foul, 
imhygiemc tumor, for secondary dissection 
of movable axillary or other recurrent 
masses, and for removal of isolated local 
metastases As a rule, for preoperatn 
and postoperative irradiation, high-voltag 
x-rays — ^200 kv , with 0 5 mm Cu, 1 0 mn 
Cu, or a Thoraeus filter — were used Th 

plan of treatment was outlmed m accord 
ance with the requirements of the mdivid 
ual case The dosage depended upon th 
size of the lesion, age of patient, and pres 
ence or absence of metastases Preopera 
tive therapy was usually admimstered ove 
ten consecutive days, directed to the breas 
and antenor chest wall, the axillary anc 
supraclavicular and the post-axiIlary areas 
Postoperative therapy was admmisterec 
at a slower rate, the amount and direcboc 
of treatment bemg influenced by the con- 
dition presented In some cases of local 
recurrence and m lesions of the en ciurasse 
type, low-voltage or contact x-ray therapy 
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was used Results have not been uniform 
in such cases Occasionally local radium 
has been apphed to small recurrences 
Contact therapy has given good results, in 
some mstances better than those obtamed 
by other methods 

The effect of irradiation on lymph node 
metastases has not been satisfactory Dis- 
appearance of aheady established nodes 
seldom followed any form of therapy, 
though occasionally regression of axiUary 
nodes was observed with high-voltage ir- 
radiabon Rehef of symptoms was often 
obtamed, but supraclavicular lymph node 
mvolvement was infrequently affected by 
the usual form of irradiation It was m 
the supraclavicular metastases that we 
noted the defimte value of treatment with 
the 5-gm radium pack Often such me- 
tastases completely regressed with this 
type of radium therapy Cases with fixed 
lymph node metastases were considered to 
offer a poor prognosis 

It has long been known that ovanan sten- 
luation has aided m the control of breast 
cancer and that orchiectomy has accom- 
plished similar effects m some males with 
cancer of the prostate In view of this, an 
attempt was made by Farrow (7) to secure 
similar control effects m male and female 
pabents with skeletal metastases from 
breast cancer, by the adrmnistrabon of 
cstrogemc or androgemc substances He 
concludes that it appears that estrogens 
and androgens have a smular effect on skel- 
etal metastases from mammary cancer 
There is evidence that there is some growth 
inhibition in certam cases following with- 
drawal of either of these hormones and 
conversely an excess of either accelerates 
Ihe rate of mahgnant growth Farrow 
calls attention agam to what we have often 
reiterated that hormone therapy IS to be 
^ployed with care m cases of caremoma 
he question of giving estrogens to post- 
mastectomy patients with menopausal dis- 
nrbances is of importance, for one must 
recognize “the possibihty of activatmg ac- 
quiescent and Unrecognized foci of meta- 
s atic cancer In general it would be much 
sa er to forbid pregnancy or the use of 


estrogens m all cases of mammary cancer 
for at least five years or preferably longer ” 
Treves (8) also calls attention to the 
danger of promiscuous use of estrogens, 
especially m breast cancer He condemns 
their employment to inhibit osseous me- 
tastases from mammary cancer as an un- 
warranted and dangerous procedure, smee 
it stimulates their growth “The use of 
androgens to check secondary bone de- 
posits in breast caremoma m women is 
an espeaaUy bad therapeutic measure ’’ 
These pronouncements are m accord with 
the judgment of most informed chnicians 
who have had the opportunity of observmg 
large groups of breast patients 

Prudente (9), however, states that the 
prophylactic use of androgens foUowmg 
surgery is of defimte value in mammary 
cancer He believes that “testosterone 
propionate exercises a protecbve or pro- 
phylactic action against recurrence of sur- 
gically treated mammary cancer ” He 
advocates the use of testosterone even m 
women past the menopause Although at 
first this seems absurd, “one must realize,” 
he says, “that even m elderly women suffer- 
ing from cystic mastopathia estrogen is 
found m the breast ” In spite of Pru- 
dente’s favorable reports, the consensus 
among informed therapists is that andro- 
gen therapy in breast cancer is not an 
effective or proper procedure In a recent 
personal commumcation, however, Adair 
stated that with the use of massive doses of 
androgens favorable results are now bemg 
noted in some cases Our results with 
androgens as yet have not been favorable 
Hochman (10) contends that caremoma 
of the male breast is not autonomous and 
that it cannot be histologically distm- 
guished from the same ailment m the fe- 
male “Yet, the etiology of the male 
breast cancer must clearly be distmct from 
that of the female breast cancer with re- 
gard to all aspects which depend on the 
function of the mammary gland and per- 
haps also those which depend on its endo- 
crine regulation ” In his senes, male 
breast cancer accounted for 1 65 per cent 
of the cases Combined surgery and radi- 
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ation therapy produced satisfactory re- 
sults in 9 of the cases treated 

What influence elunuiation of the gonado- 
tropic hormone has on the growth of breast 
cancer m the male was investigated by 
Treves and his associates (11) They 
studied the effect of orchiectomy on 6 men 
with cancer of the breast with bone me- 
tastases In the older patients, removal 
of the testes gave definite relief from pam 
In 2 cases, regression of the pnmary lesion 
occurred along with restorative effects on 
skeletal metastases In the case of a young 
man no favorable result was achieved, 
which seems to bear out the general 
feelmg among chnicians that young people 
suffering from cancer do poorly under 
any form of therapy 

Regarding the effect of castration upon 
inherited hormonal mfluences, Smith (12), 
studymg breast tumors in mice, found it 
apparent “that there is a relationship be- 
tween the mcidence of breast tumors m 
mice and the degree of hormonal stimu- 
lation The development of mammary 
cancer m virgm females of cancerous 
strains has been demonstrated to be par- 
tially dependent upon mhented character 
This mhented hormonal influence may 
also be responsible for the adrenal cortical 
hyperplasia m castrated mice The ad- 
renal changes are apparently followed by 
hormonal stimulation of the uterus result- 
mg m estrus, mammary gland develop- 
ment with precancerous nodules, and 
eventually the appearance of mammary tu- 
mors m those animals with the active milk 
agent In the castrated animals without 
the active mdk agent there were adrenal 
changes but precancerous lesions and 
mammary tumors have not appeared 
Castrated animals havmg the milk agent 
but not the mhented hormonal influence 
may show modified adrenal changes but no 
other evidence of hormonal stimulation " 

It will be of mterest to discover whether 
such findin gs apply to human breast cancer 

as weU , , , 

The question of what to do m breast 

cancer comphcated by existmg pregnancy 
<=+iii <3 rnnnt one There were 5 cases m 


our senes We have felt that m such an 
event interruption of the pregnancy before 
the fourth or fifth month is a necessity if 
the cancer is to be controlled We doubt 
whether any measure of treatment after 
the fifth month will prove effective These 
patients are permitted to go to term, while 
the breast is treated by x-ray and simple 
mastectomy followed by postoperabve 
x-ray and subsequent radical surgery as 
the condition may warrant Castrabon 
IS then insisted upon to prevent further 
pregnanaes and to reduce, if possible, any 
potential metastatic development or re- 
currence 

At present it is an almost umversal be- 
lief that all patients with breast cancer 
and bone metastases who have not reached 
the menopause should have ovanan steril- 
ization whether by surgery, as suggested by 
Horsley (13), or by irradiation as advo- 
cated by radiologists One cannot be 
certam, however, that such therapeutic 
procedure will affect the pnmary cancer 
groivth or prevent the appearance of me- 
tastases, though clinically such effects have 
been observed m some cases 
Because of the effect of estrogens on can- 
cer, we have advocated sterilization 6f 
young women with breast cancer and have 
earned out this procedure m every case 
permittmg it Stenhzation suppresses the 
menstrual function and related estrogenic 
action Furthermore, pelvic x-ray irradi- 
ation, the method used by us, has a favor- 
able general effect on the body and helps 
to heal and inhibit the formation of skele- 
tal metastases In substantiation of clm- 
ical observations made over a course of 
years, Adair ei al (14) report that m 
their expenence castration matenally 
improves results m cancer of the breast 
Whether radiation stenhzation should 
be limited to yoimger women with breast 
cancer is still a disputed question Pom- 
eroy (15) administers ovanan irradiation 
irrespective of age “We have done this,” 
he says, “because we have not known at 
what age to withhold treatment and be- 
cause ovanan irradiation adds only a few 
days to the usual postoperative x-ray 




Fig 2 Skull metastasis from cancer of the breast before and after stenUzation by x-rays 
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Fig 4 Swelling of the ann followiig operation for 
cancer of the breast 


may be caremogeme m its effect on the 
breast and for that reason have advocated 
stenhzation With cancer already in the 
ovary, what is the effect on breast cancer? 
Judging from our cases, this is still a ques- 
tion Hormone medication had scant ef- 
fect on the formation of breast cancer as 
far as we could determine from those cases 
m which such medication had been em- 
ployed before the patients were seen by us 
Complications were noted m some m- 
stances Postoperative sweUmg of the 
arm was not mfrequent, varymg from a 
mild, soft swellmg to extensive distortion 
and fixation of the arm (Fig 3) We do 



Before treatment B After 


senes ” We also believe that m addition 
+rsuooresgmg menstrual function, and 

Lus rSucmg the f 

X ravs produce a general effect on tn 
^sL Siemselves whr^ tends to control 

metastatic conditions^ig 

We have m some that 

past the -'“Sual aefvtty 

^“^“‘ova^es whtch whl be suppressed 

only by vary was assoaated 

Caremoma of ^ our senes 

snath breast cancer cancer had 

What breast cancer is not 

held that estrogenic action 


not beheve that irradiation was responsible 
in our cases for this occurrence In our 
opmion destruction of the lymph ^d ve- 
nous channels was the most logical expla- 
nation (Fig 4) In cases where stnppmg of 
the brachial vem was done durmg the 
axillary dissection, swellmg most fre- 
quently foUowed X-ray therapy availed 
httle for the rehef of this condition, but 
early postural changes and massage some- 
times helped Recently a surgical lyi^h 
dramage procedure earned out by Dr 
Samuel Standard of the Thmd Surgical 
Service at BeUevue Hospital has given 
amehoration of this disturbmg comph- 
cation m some cases 
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Pneumonitis occurred m. only 4 patients 
irradiated by us This we attribute to 
our techmc — avoidance of direct therapy 
through the chest and the persistent use of 
tangential irradiation In cases m which 
treatment had been given elsewhere, ad- 
ditional therapy, even tangentially admin- 
istered, was apt to mcrease the possibihty 
of this compheation or to accentuate an 
already present pneumonitis 

In some eases the breast lesion consisted 
of a bulky, ulcerated mass for which radi- 
cal surgery was contramdicated In these 
cases x-ray therapy sometimes controlled 
the ulceration, shrank the tumor, and led 
to local heahng In other cases foUowmg 
nradiation the local condition became oper- 
able and subsequent surgery was possible 
(Fig 5) In still others, m spite of all 
treatment, ulceration and necrosis con- 
tmued, with persistent caehexia and death 
(Fig 6) 

RESULTS 

Of the 82 patients treated by preopera- 
hve irradiation, surgery, and postopera- 
tive nradiation, followed for a penod of 
five years, 31 are known to be ahve and 19 
are known to be dead (see page 585) Lon- 
gevity records for the entne group of 833 
cases are appended 749 cases were fol- 
lowed up to 5 years, 84 patients hved be- 
yond the 5-year period 


Longevity Record 

1 year 

447 

2 years 

155 

3 years 

73 

4 years 

46 

5 years 

28 

Total (1 to 5 years) 

749 

6 years 

23 

7 years 

13 

S years 

6 

9>ears 

7 

10 J ears 

8 

11 years 

8 

12 years 

4 

13 vears 

4 

14 years 

7 

10 years 

2 

17 years 

1 

21 years 

1 

Total (6 to 21 y ears) 

84 



Fig 6 Advanced cancer of the breast uncontrolled by 
surgery and irradiation 


CONCLUSIONS 

1 Irradiation is a valuable adjunct to 
surgery m the treatment of breast cancer 
The best results are achieved following 
early diagnosis, with preoperative irradi- 
ation, surgery, and postoperative irradi- 
ation 

2 For favorable results surgery should 
foUow withm three weeks after preopera- 
tive irradiation has been administered 

3 X-ray therapy admmistered at any 
penod after surgery is of defimte value m 
alleviatmg distress and m prolongmg life 

4 Hormone therapy has proved of 
httle value m the control of breast cancer 
or its metastases 

5 Breast cancer associated with preg- 
nancy offers a poor prognosis 

6 Stenhzation m young women with 
breast cancer is defimtely advocated 

765 Park Ave 
New York 21, N Y 
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ject, also, to tovic and infectious condi- 
tions To designate the tendinous at- 
tachments to the greater tuberosity of the 
humerus, Codman has used the term “con- 
jomed tendon of the shoulder joint” — the 
supraspmatus, the infraspinatus, and teres 
minor In the erect posture the tendon 
which initiates abduction — the supraspin- 
atus — functions at such mechanical dis- 
advantage that sudden motions to prevent 
or guard agamst blows or falls may result 
m a partial or complete tear Other ten- 
dmous attachments may be mjured or 
ruptured m fractures of the head of the 
humerus or the greater tuberosity and ad- 
jacent bone, and m dislocations These 
tears, whether minute or large, result m 
laceration of the bursal floor The sac 
mterposed between the greater tuberosity 
with its tendmous attachments and the 
acromion is easily imtated by overuse 
These vanous factors frequently cause the 
bursa to be crippled by adhesions and re- 
sult m a state of chrome imtation In 
shght mjunes to the tendon attachments 
complete recovery may occur, aided by the 
education of odier muscles to function 
dunng the acute stage With repeated 
hauma causmg more severe injuries, with 
shght repair , the condition becomes chrome 
Clinical Picture In most bursal affec- 
tions, marked tenderness is common and 
be locahzed very early by touch The 
movements characteristically attended by 
pmn are abduction and external rotation 
of the upper arm The patient usually 
raises the arm m a hesitant fashion, with 
many pauses until it is at or near a right 
to the trunk So much spasm is 
present m acute mjunes that abduction is 
and, as the condition becomes 
° er, pam is greatly mcreased when an 
3 tmpt IS made to raise the arm beyond a 
t angle Motion is considerably re- 
s cted and there is much cnpphng Pam 
^ be so intense as to interfere with sleep 
and require the use of morphia 

oe«/ge;t Findings In minor injuries 
^ roentgenogram affords little or no m- 
With fractures of the greater 
erosity, or commmuted fractures of the 



Fig 3 Subacronual bursibs Observe the flat, 
irregular, shallow excavation and straight surface of 
the greater tuberosity of the humerus The normal 
convex surface is absent The paUent experienced 
acute pam and marked limitation of motion Roentgen 
therapy produced draraaUc rehef No history of 
injury Over two years’ duration 

head of the humerus, one must be prepared 
if symptoms persist, especially pam on 
motion, to consider the possibility of sub- 
sequent involvement of the bursa The 
gap m the contour of the greater tuberosity 
left by a tear of the supraspmatus tendon 
mvanably involves the bursa, and surgical 
treatment is usually required Roughen- 
ing of the surface and irregularities of the 
bone texture of the greater tuberosity are 
common findmgs on the roentgenogram, 
changes which may be found only m bone, 
with no calcium diadows apparent m the 
soft tissues (Fig 1) Later, as the condi- 
tion grows older, calaum deposits occur 
in the bursal sac, representing nature’s 
attempt to heal the injury or inflammatory 
process These calcium deposits vary in 
size from fine granules of sand to large ir- 
regular calaum deposits which may fill the 
sac beneath the deltoid muscle and even 
extend to that portion beneath the acro- 
mion process Not infrequently what may 
appear to be irregular calcium deposits on 
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the roentgenogram prove, on aspiration, 
to consist of fine sand-like particles 
A case is illustrated (Figs 1 and 2) in 
which calcium shadows were present m the 
subacromial bursa of each shoulder In the 
left shoulder, beneath the acromion proc- 
ess of the scapula, was a large oval de- 
posit of calaum measunng 3 5 X 1 0 cm , 
parallel to the lower border of the acro- 
mion (Fig 1) The same patient had 
an anatomic anomaly of the coracoclavicu- 
lar hgament In the outer third of the 
clavicle, from its lower border, there pro- 
jected a rectangular shadow of bony den- 
sity about 15 X 1 cm , which appeared 
to be an exostosis but actually formed a 
part of the acromioclavicular ligament 
This anomaly was present m both shoul- 
ders (Figs 1 and 2) 

CONCLUSIONS 

Shoulder injunes in which the sub- 
acromial bursa is involved are relatively 
common The presence of calcareous de- 


posits m the soft tissues, from the acro- 
mion process to the greater tuberosity, 
usually form the mam entenon for an x-ray 
diagnosis T o these may be added changes 
m the surface of the greater tuberosity of 
the humerus — excavations, deep or shal- 
low, of vaned size, and thickemng of the 
cortex or penosteum One must keep m 
mind calcareous shadows lying closely 
adjacent to bone which partly conceal the 
deposits Stereoscopic views and obhque 
projections may be necessary for their 
better visualization Inadentally, in many 
cases roentgen therapy directed to the 
bursa will reheve the acute pam m dra- 
matic fashion 

coco Drejcel Ave 
Chicago 49, 111 
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Significance 


of Calcification for Roentgen Diagnosis 

Aneurysm of tlie Abdominal Aorta 


EDMUND W KLINEFELTER, M D 
York, Penna. 


O VER 1,000 cases of aneurysm of the 
abdominal aorta have been recorded 
m the medical hterature but. though roent- 
gen examination is generally recognized 
as of first importance for the diagnosis 
(10, 13), comparatively httle space has 
been devoted to that phase of the subject 


organ displacement (5), and calcification 
(11), ivith the chief stress on vertebral 
erosion and practically no consideration 
of the characteristic calcification No 
details were found concermng the differ- 
entiation of the calcification of an abdom- 
inal aneurysm from that of the common 



m \ ^ appearance of the vertebral ^umn with its concavity directed 

calcifications in the “«‘ 5 b^rL^ot because of indistinct calcifications 

toward the column The greater portion of the aorta tenS to outhne the length and width of the 

fa contrast to this calcification^ tl^t of the common calcified a _ pnse II 

structure through the major part of its abdominal course A 


Actually, the roentgenologist fails to make 
the diagnosis m 80 per cent of cases despite 
the presence of adequate evidence on the 
(3) Diagnostic criteria which have 
been mentioned mclude vertebral erosion 
fb), presence of a soft-tissue mass (6), 


calcified aorta which is the most frequent 
source of confusion 

Three proved cases of aneurysm of the 
abdormnal aorta recently studied by the 
wnter illustrate the characteristic calcifi- 
One patient had a ruptured aneu- 

Accepted for publicabon in December 1945 
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the roentgenogram prove, on aspiration, 
to consist of fine sand-like particles 
A case is illustrated (Figs 1 and 2) in 
which calcium shadows were present in the 
subacromial bursa of each shoulder In the 
left shoulder, beneath the acromion proc- 
ess of the scapula, was a large oval de- 
posit of calaum measunng 3 5 X 1 0 cm , 
parallel to the lower border of the acro- 
mion (Fig 1) The same patient had 
an anatomic anomaly of the coracoclavicu- 
lar ligament In the outer third of the 
clavicle, from its lower border, there pro- 
jected a rectangular shadow of bony den- 
sity about 15 X 1 cm , which appeared 
to be an exostosis but actually formed a 
part of the acromioclavicular ligament 
This anomaly was present in both shoul- 
ders (Figs 1 and 2) 

CONCLUSIONS 

Shoulder injunes in which the sub- 
acromial bursa is involved are relatively 
common The presence of calcareous de- 


posits m the soft tissues, from the aao- 
mion process to the greater tuberosity, 
usually form the mam cntenon for an x-ray 
diagnosis T o these may be added changes 
in the surface of the greater tuberosity of 
the humerus — excavations, deep or shal- 
low, of vaned size, and thickening of tbe 
cortex or penosteum One must keep in 
mind calcareous shadows lymg closely 
adjacent to bone which partly conceal the 
deposits Stereoscopic views and obhque 
projections may be necessary for their 
better visuahzation Incidentally, in many 
cases roentgen therapy duected to the 
bursa will reheve the acute pain m dra- 
matic fashion 
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T f ^ Banum enema study showmg filling defect at upper end of rectum due tn 
b ^ clot from a ruptured aneurysm This defect resembles closely Sat front carcmoma but 
differs from cmrcinoma by the presence of an underl3rmg intact mucous membrane The 
ance of such a M.ng defect in a patient ivith the ch^ctensUc ^TeSSw of 
aneurysm should suggest the possibdity of rupture of the aneurysm abdominal 
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F,e l.C Calcificauou of a«cury..u V. 

aofto &calsoF.g 1 , A aud B 

rysm and showed % 'f '“L® b°/ 

S>B a blood clot, de 2:“'.rcall=d to 

enema feMSten';* of a rop- 

the possibiUty of th barnctenstic 

tured aneurysm when ^ ^^,,1 

calcification and ^ J 
appear m the same patient 

report of cases 

K-c. fif) vear-old white msde 
Case I ^ ® a v,een complannDg over the 
with ininnittent abdominal ^ 

oast si-t months of m anterior 

5, on stioned » ^“““^Si.1 mIoM “ 

UmtoMctlme. , o..o.o«d nt tie 

aneurysm 
A. banum 


mcthne.cutci— - . a the 

ri2££='S-"«'“ 


Edmund W Klinefelter 

essentiall> mtact underlying mucous membrane 

^^Th?L da>s after admission a surgical consul^ 
s Jpicted appendicitis and at laparotomy uncoW 

srSSSr? 

servation 

riKiElI T C, a slender 70-> ear old white i^e 

deatli from carcinoma ^ and caused 

process of Physical eAammation 

obstruction of 

one j ear before d vertebral column, an ex 

shghtlj to the left of the vme ^ 
pansilc pulsatile mass ^gath 

films of the abdomen t^^ fourty 
showed a distinct ci^^ lme ta the 

left of the vertebnd colum 

palpable mass (Fig b > uamptured saccular 

«\m?oS’Son.b°ngtothephys.calandroentg«^ 

findings 

, Aft slender iG-t ear-old white 
CiSE III ^ ’ suffered from angma pec 

mole, wnth hvpertensim, ^ 

tons for the tot SIX 

pnor to death a .jjsclosed in the mid- 

this time phj exa vertebral column, 

abdomen, slightlj to an or^ge 

an expansile P“^^. ^tlie patient complained of 

One month pnor to m P^ rectum, 

intermittently P^mg ’^^^^j^gj^orrhoids found by 

which was attnb banum enema at this 

time showed a normm 1 ^ebral column cor- 
calaecation to the left of the v« ^ ^ 

responding ^“^^^^/o^foUowed ten days after the 
from coronar> Section diowed an unnip 

I’^g^saccS 'aneurysm corresponding to the 
physical and roentgen findings 

nf rases The three patients 

f^Teo y.B« of 08'. f “ 

were all maiesov / ^ mannal work 

years had perform bvnertension and 

far along the course 

- present 

The patient m whom rupweoc ^ 

too 0'=“' '“^"‘“woSJal ngidity, and 
this case shock, , ^1 hemorrhage 

signs of internal abdor^ 

were not noted wth repeated 

'sB^^orrhag^ dated from Use onset of 
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pam SL\ months pnor to death Nerve 
root imtatioix from the hemorrhage prob- 
ably accounted for the pam, which simu- 
lated that of appendicitis Erosions of 
the vertebrae were not demonstrated m any 
of these patients 

COMJIENT 

Relation of Arteriosclerosis to Abdominal 
Aortic Aiieurystu Authonties are agreed 
that the cause of abdommal aneuiysm is 
m most cases artenosclerosis and not 


no details are furmshed, and no meahaa is 
made of the fact that m most cases the 
true nature of these calcifications is not 
recogniaed Very rarely calcifications 
completely outhne the aorta and the an- 
eurysm as an opaque mass, rendering the 
diagnosis easy (4) In the great majonty 
of cases, however, only a portion of the 
aneurysm wall is outlined on the film by 
a smgle curved, contmuous or broken, line 
of calcification, while a considerable por- 
tion of the wall is ill-defined because of 



Fig 3 Characteristic calcifications of the abdontmal aorta tending to outline the length and iridth of 
this structure through the major part of its abdommal course A Type 1, most frequent type, appearing 
os a band of diffuse calcification with denser lines of calcification markiDg the width B Type 3, appear- 
ing as a radiotucent band with dense hues of calcification marking the width C Type 3. scattered 
patchcsof calcification With ao parallel Uaesourkmg the wdtfa D Tracuigs of the sm^ie curved lines of 
calcification of the 3 aneurysms studied by the writer Compare this calcification with that of the aorta 
m traemgs A, B, and C 


syphihs, which is m contrast to aneurysm 
of the thoraac aorta (12, 15) Smee 
arteriosclerosis is largely a disease of old 
age, the possibihty of aneurysm must be 
considered m every elderly patient with 
sclerotic blood vessels, especially males 
belongmg to the lafaonng class with a long 
history of hypertension A ruptured aneu- 
rysm must be considered a possibihty 
when there is associated abdommal pam, 
espeaally m the back and left upper and 
nght lower quadrants (7) Because so 
many people now are hvmg mto the years 
when artenosclerosis is common, abdom- 
mal anemysms are more frequent and it is 
correspondmgly important that the ront- 
genologist be able to recognize ^em (3) 
Cliaracienshc Calcification of Abdominal 

(H) 
film 
but 


Aortic Aneurysm m tneir aii>cn=.iuu 
abdommal aortic aneurysm Boeder 
and others (9) state that the plam 
almost mvanably reveals calcifications. 


indistmct calcifications which require for 
their detection very close inspection, fre- 
quently of multiple films taken m vanous 
projections (Fig 1, A, B, and C) Such a 
unilateral distmct Ime of calcification, often 
sharply curved, located either to the nght 
or left side m the neighborhood of the 
vertebral column, usually with its con- 
cavity directed toward the column, is 
most readily confused with a calcified 
tortuous aorta (Fig 3) Consequently it 
IS important that the roentgenologist be 
famihar with the usual appearances of the 
calcified aorta 

Characteristic Calcification of the Abdom- 
inal Aorta A search of the literature re- 
vealed no adequate details on the roentgen 
aspects of calcification of the abdominal 
aorta In view of this defiaency, films of 
50 patients with calafied aortas were stud- 
ied and m no case was there found a smgle 
curved fine of calcification such as was ob- 
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served with aneurysm In each mstance 
the calcification tended to outlme the 
length and width of the aorta through the 
major part of its abdominal course Three 
types of appearance were noted Type 1 
(25 cases) was a more or less homogeneous 
band of diffuse calcification with denser 
coarse hnes of calcification markmg the 
width (Fig 3, A) Type2(14cases) appeared 
as a more or less radiolucentband withcoarse 
Imes of calcification markmg the width 
(Fig 3, B) Type 3 (11 cases) consisted 
of scattered irregular patches of calcifica- 
tion with no parallel hnes of calcification 
marlong the width (Fig 3, C) 

Other Abdmmml Calctficatums Other 
abdommal calcifications, such as the irreg- 
ular flocculent or granular calcifications m 
cysts, cystic teratomas, tumors or tuber- 
culous areas m the kidneys, lymph nodes, 
hematomas, and perirenal and paraverte- 
bral abscesses, are usually sufficiently 
characteristic to offer httle diagnostic 
difficulty 

Ruptured Abdotmual Aortic Aneurysm 
Indicated by Oiaractenstic Calcification 
Combined until Rectal Filling Defect When 
an aneurysm of the abdominal aorta rup- 
tures, the extravasated blood practically 
always enters the adjacent retropentoneal 
tissue (8) Because of the tamponadmg 
effect of this tissue, death may not follow 
for some time and the retropentoneal 
blood, aided by gravity and the anatomical 
relations of the tissues, tends to flow down- 
ward mto the lowest readily accessible 
position m the region of the rectal shelf 
(2, 3) In this location the blood may clot 
and produce a filhng defect of the rectum 
detectable by banum enema, as in our 
Case I (Fig 2) This defect may closely 
resemble that due to carcmoma but differs 
in the presence of an underljong mtact 
mucous membrane The possible signifi- 
cance of such a defect when associated 
with the charactenstic calcification has 
been mentioned 

SUMMARY 

(1) Abdommal aneurysms are becom- 
ing more frequent but are overlooked m SO 


per cent of the cases, largely because their 
calcification is confused with that of the 
common calcified aorta In order to 
avoid this confusion, attention is called to 
the distmgmshmg charactenstics of the 
calcifications of the abdommal aorta 
(2) A case of ruptured aneurysm of the 
abdommal aorta is reported m which the 
characteristic calcification was assoaated 
with a fiUmg defect of the rectum Atten- 
tion is called to the possibihty of this com- 
bmation of appearances mdicatmg the 
presence of a ruptured aneurysm 

646 W Market St. 

York, Penna 
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Therapeutic Radiology' 

GEORGE W HOLMES, UJD 
Boalon, Masi 

lY^TR PRESIDENT, ladies and gentlemen licensed physician, leaving it to his coi 
iVX I was not aware until a few minutes saence and the malpractice laws to prevet 
ago that my talk this evening was to be the him from ranging too far afield It seeme 
first of a newly instituted senes of Annual to the members of the Board that it coal 
Lectures Had I known, I should have best serve its purpose by limiting i 
prepared a more formal address As it is, approval to those men who definite! 
I shall have to speak to you informally hsted themselves as radiologists and m th 
from a few prepared notes way claimed speaal skill m that particul. 

In 1910 I treated my first patient with branch of medicine Though members < 
roentgen rays In the thirty-five years other special groups practise radiology i 
since then I have used this method of some extent, as part of their specialt 
treatment almost daily Naturally I have their own boards, m an attempt to man 
accumulated certain notions and ideas tain proper standards, have exercised ti 
about its value as a therapeutic agent and responsibihty of examining them in th 
the way it should be used, some of which field as well as their own field Ti 
I shall try to pass on to you I shall also Amencan Board of Dermatology is a 
suggest some of the problems associated excellent example 
with therapeutic roentgenology and the Another problem which the Board ha 
way the Amencan Board of Radiology has to meet was the determination of what coi 
tned to meet them stitutes a proper knowledge of radiolog] 

In the beginning, I should like to empha- Should arbitrary standards be set up whic 
size that what I shall say is often not the candidate must meet m order to pass 
founded on scientific data and may or Or should the Board base its decision on th 
may not be anything more than one man’s result of an exanunation which the averag 
opinion, and must be accepted as such better-tramed roentgenologist could pass 
The Amencan Board of Radiology was After the Board had been m operation for 
organized in 1934 Between then and the reasonable length of tune, it was fairly eas 
present time there has been a considerable to establish standards on this latter base 
change in the status of radiology as a That they are high as compared vsath th 
specialty m medicine, some of the change knowledge of radiologists as a whole i 
has been due to the work of this Board shown by the fact that, of all the candidate 
One of the first problems mth which the who have taken the exammations, one ou 
Board was confronted was the selecbon of of three has faded Until radiologica 
candidates for exammation Should any trammg m this country raises the genera 
physician who used x-ray or radium, either knowledge, it does not seem desirable tc 
m diagnosis or therapy, be accepted as a place the standards of exammation abovi 
candidate for exammation? Or should what they are at the present time 
only those physiaans who held themselves It was early obvious that there was a 
out to the pubhc as radiologists be need for better training m radiology, and 
accepted? After considerable discussion, the Amencan Board in co-operation with 
If- xvL deaded to confine candidacy to the the Amencan Medical Assoaation has 
latter eroup smee the Medical Practice helped to establish residencies in teaching 
Act m most states does not limit any hospitals and to see that these residencies 

first annual Holmes Lecture, delivered before the New England Roentgen Ray Society, M.. ifi lo.. 
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meet certam standards At the present 
tune there are slightly over one hundred 
residencies available This is not enough, 
but it does show progress 
There are many problems, however, that 
stiU remam to be solved One of these is 
what divisions are desuable in the specialty 
of radiology, and how many types of cer- 
tificates should be issued^ In the begm- 
ning, certificates were issued for radiology, 
roentgenology, diagnostic roentgenog- 
raphy, therapeutic roentgenology, and ra- 
dium therapy In my opimon, a man who 
treats with either x-ray or radium should 
be familiar with both, and should be com- 
petent to use both About two years ago, 
the following recommendation to the Amer- 
ican Board of Radiology was made by Dr 
Douglas Quick, of New York, and myself 
that the number of certificates be reduced 
to three (1) radiology, which would m- 
clude the entue subject, (2) therapeutic 
radiology, which would include treatment 
both with x-ray and radium, and (3) diag- 
nostic radiology No action has been 
taken up to the present, but I still think 
the recommendation is worth while That 
IS why I have used for the title of my talk 
“Therapeutic Radiology ” 

One might question the advisabihty of 
treatmg therapeubc radiology as a spec- 
ialty W ould It be better for all candidates 
to be qualified in both therapeutic and 
diagnostic radiology’ There is consider- 
able difference of opinion on this question 
At the Umversity of Upsala in Sweden, 
under the duection of Professor Gosta 
Forssell, there is such a division, with a 
professor at the head of each department 
In some universities m this country the 
development has been along similar Imes, 
in others, a strong effort has been made to 
keep the department under one head My 
own feeling is that if radiology is to be a 
real specialty of medicme and is to mam- 
tain its standards, it should both diagnose 
and treat The radiologist who does not 
treat has not the same standing among the 
laity as the man who does Patients get 
to know the man who treats them and look 
to him for help and advice This not only 


tends to raise his status in the commumty 
but also gives him a somewhat different 
status on the hospital staff 

On the other hand, the man who does 
therapeutic radiology alone must of neces- 
sity see a large number of patients who are 
m the termmal stages of disease, and work 
himted to such a type of practice becomes 
depressmg and discouragmg At the pres- 
ent time, the majority of patients treated 
with x-ray or radium are suffenng from 
some form of mahgnant tumor The rapid 
advances m the treatment of infection with 
chemotherapy have removed most of these 
cases from the radiologic clmics Similar 
advances may be made m the treatment of 
neoplastic disease, and it seems to me un- 
wise for a young man, startmg m practice, 
to accept as his only field of endeavor such 
a narrow, uncertam field as therapeutic 
radiology 

Let us now consider some of the problems 
more directly connected with therapeutic 
radiology Today the roentgenologist has 
a considerable field from which to select 
the kmd of radiation to be used in a given 
case, and he has mstruments by which the 
quantity of the radiation of choice can be 
accurately controlled On what then 
should his choice be based’ There is no 
difference in the biological effects of the 
various forms of radiation, and there is 
no magic m milhon-volt radiation or in 
radium Certain fundamentals, however, 
must be kept m mind The type of radi- 
ation selected m a given case should be 
that which will be most effective m the 
area to be treated, without injury to nor- 
mal tissues above or below it One should 
not use heavdy filtered high-voltage radi- 
ation in treating a superficial lesion, 
espeaally if sensitive or vital tissue lies 
beneath it In treatmg nevi which he 
over the end of a growing bone, for ex- 
ample, It must be remembered that the 
amount of radiation necessary to interfere 
with the growth of the epiphysis is very 
small Selection of the kind of radiation 
thus becomes a matter of considerable im- 
portance This IS also true in the treat- 
ment of a lesion withm a body cavity. 
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M r president, ladies and gentlemen 
I was not aware until a few mmutes 
ago that my talk this evening was to be the 
first of a newly instituted senes of Annual 
Lectures Had I knoivn, I should have 
prepared a more formal address As it is, 
I shall have to speak to you informally 
from a few prepared notes 
In 1910 I treated my first patient inth 
roentgen rays In the thirty-five years 
smce then I have used this method of 
treatment almost daily Naturally I have 
accumulated certain notions and ideas 
about its value as a therapeutic agent and 
the way it should be used, some of which 
I shall try to pass on to you I shall also 
suggest some of the problems associated 
with therapeutic roentgenology and the 
way the Amencan Board of Radiology has 
tned to meet them 

In the beginmng, I should hke to empha- 
size that what I shall say is often not 
founded on saentific data and may or 
may not be anything more than one man’s 
opinion, and must be accepted as such 
The Amencan Board of Radiology was 
organized m 1934 Between then and the 
present time there has been a considerable 
change m the status of radiology as a 
specialty in medicine, some of the change 
has been due to the work of this Board 
One of the first problems with which the 
Board was confronted was the selection of 
candidates for exammation Should any 
physiaan who used v-ray or radium, either 
m diagnosis or therapy, be accepted as a 
candidate for exammation^ Or should 
only those physiaans who held themselves 
out to the public as radiologists be 
accepted? After considerable discussion, 
it was deaded to confine candidacy to the 
latter group, smce the Medical Practice 
Act m most states does not limit any 


hcensed physician, leavmg it to his con- 
science and the malpractice laws to prevent 
him from rangmg too far afield It seemed 
to the members of the Board that it could 
best serve its purpose by limi ting its 
approval to those men who defimtely 
listed themselves as radiologists and m this 
way claimed special skill m that particular 
branch of medicme Though members of 
other special groups practise radiology to 
some extent, as part of their speadty, 
their own boards, m an attempt to mam- 
tam proper standards, have eserased the 
responsibility of exammmg them m this 
field as well as their own field The 
Amencan Board of Dermatology is an 
excellent example 

Another problem which the Board had 
to meet was the determination of what con- 
stitutes a proper knowledge of radiology 
Should arbitrary standards be set up which 
the candidate must meet m order to pass? 
Or should the Board base its decision on the 
result of an examination which the average 
better-tramed roentgenologist could pass? 
After the Board had been m operation for a 
reasonable length of time, it was fairly easy 
to estabhsh standards on this latter basis 
That they are high as compared with the 
knowledge of radiologists as a whole is 
shown by the fact that, of all the candidates 
who have taken the exammations, one out 
of three has faded Untd radiological 
trainmg m this country raises the general 
knowledge, it does not seem desirable to 
place the standards of exarmnation above 
what they are at the present time 

It was early obvious that there was a 
need for better traming m radiology, and 
the Amencan Board m co-operation with 
the Amencan Medical Association has 
helped to estabhsh residencies m teaching 
hospitals and to see that these residencies 
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There are many other questions -which 
are still unanswered Should treatment be 
repeated after palhative results have been 
obtamed -with the first treatment ? Should 
the first treatment be plarmed so that more 
can be given later, or should the max im u m 
dose be given m the first senes of treat- 
ments m the knowledge that the course 
cannot be repeated^ Up to the present I 
have taken ^e latter stand Perhaps we 
would help the patient more, pro-vided he 
were known to be mcurable, if we left him 
in a condition which would allow repeti- 
bon of the treatment As treatment pro- 
gresses, careful observations of the results 
should be noted and recorded after the 
manner of medical progress notes This is 
often neglected, though obviously im- 
portant Some patients require more, some 
less, treatment than onginally planned 
The presence or absence of infection has 
an important bearmg on the amount of 
radiation which can be given If an area 
is heavily irradiated m the presence of 
infection, senous trouble may result be- 
cause of the rapid spread of the infection 
For example, m treatmg cancer of the 
mouth, aU sources of infection should be 
cleared up before treatment is undertaken 
This usually means removal of all teeth m 
the field to be irradiated In some cases, 
therefore, it might be -wiser to treat the 
patient surgically and save the teeth 
Combinations of various methods of 
irradiation, such as radium and x-ray, or 
of radiation and surgery, have been widely 
used m the past and sbll seem to be qmte 
popular m some dimes Personally, I 
prefer to do one thing at a time If x-ray 
and radium are to be used, it is better as a 
rule to begin the treatment with x-ray 
irradiation, folloiving it by radium to 
destroy any residual tumor, rather than to 
start with radium and follow it by x-ray 
MTiere combined radiation treatment is 
given. It should be under the control of 
the radiation therapist, and it is probably 
better for hun to do both He should 
therefore be familiar with the technic re- 
quued for the application and mserbon of 
radium, and competent to apply it 


When x-ray therapy is combmed -with 
surgery, operabon usually precedes irradi- 
abou TheorebcaUy, radiabon could be 
used to reduce the size of a large tumor or 
to stenhze parbally a tumor that is likely 
to become implanted durmg operabon 
This sequence, trradiabon followed by 
surgery, would 'seem to be desirable m 
selected cases, but it has received httle 
support from the surgeon He is, on the 
other hand, generally qmte desirous of 
ha-vmg postoperative irradiation given 
The hterature contams numerous reports 
sho-wmg an increase m the number of five- 
year cures foUowmg this combmed treat- 
ment, but such mcreases are actually 
small, and m many mstances the data pre- 
sented are open to other mterpretabons 
If the general prmciple is accepted that 
surgery should not be undertaken unless 
the surgeon feels reasonably certam that 
he can remove the tumor completely, and 
that x-ray dosage of less than 3,000 r vnll 
not destroy cancer, it would seem wise to 
restrict surgery to curable cases In such 
cases, where the tumor has been com- 
pletely removed, radiabon should be 
avoided, smee it vnU only cause senous 
mjury to otherwise normal tissue If, 
however, after operabon the surgeon is 
con-vmced that his preoperabve diagnosis 
as to the extent of the disease was mcorrect 
and that he has left active tumor tissue be- 
hmd, postoperative irradiabon is justified 
We should, on the other hand, avoid 
offenng encouragement to the surgeon to 
operate m the moperable case m Hie mis- 
taken hope that later we can destroy any 
residual tumor that he was imable to re- 
move 

If one re-vuews the progress made m 
radiabon therapy, one is immediately im- 
pressed with the advances m physics and 
m the vanety and accuracy of the eqmp- 
ment now available, but one is equally im- 
pressed by the lack of a corresponding 
advance m the chmeal management of the 
pabent The followmg case history taken 
from Wilhams’ Roentgen Rays m Medicine 
and Surgery, published in 1901, is an m- 
teresbng demonstration of this 
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where it is often better to irradiate by the 
direct apphcation of radium than with 
ways, which must pass through large 
masses of tissue before reachmg the lesion 
The total dosage is another matter of 
great importance Probably it is unmse 
to exceed an erythema dose m treating any 
non-mahgnant lesion Dosage sufficient 
to cause an erythema will almost invan- 
ably result m some skm damage if the 
patient hves long enough On the other 
hand, if the lesion is a mahgnant one and 
there is a reasonable chance of cure, one 
should not hesitate to give a large dose even 
if permanent damage is likely to result 
In cases where cure is attempted, it is weU 
to remember that there are methods of 
treatment other than irradiation The 
radiation therapist should be famihar with 
these methods and should bear in mmd 
that the mere fact that he can cure the 
patient by irradiation is not suffiaent 
justification for adoptmg that method of 
treatment Surgical removal, for mstance, 
might offer an equal chance of cure with 
less nsk of permanent damage 


ant and which persist after the mass of 
the tumor has disappeared 
It seems to be a generally accepted fact 
that lymph node metastases from any 
given tumor are more radioresistant than 
the tumor itself If these nodes are deep- 
seated, there is httle likelihood of desbroy- 
mg them with any dose that can be given 
without irreparable damage to surroundmg 
tissue Taussig of St Louis has published 
a senes of cases of carcmoma of the cervix 
treated by heavy doses of x-ray and 
radium, in a large number of which subse- 
quent operation disclosed mahgnant nodes 
beyond the site of the primary tumor 
Meigs of the Massachusetts General Hos- 
pital has had a similar expenence Mahg- 
nant nodes m the pelvis are not destroyed 
by any radiabon that can be safely given 
This statement may not apply to metas- 
tases from radiosensitive tumors That 
is, if the primary tumor is defimtely radio- 
sensitive, It is reasonable to assume that 
the lymph node metastases are also fairly 
sensitive, though less so than the ongmal 
neoplasm In these cases, therefore, treat- 


One might ask what is the proper dosage ment directed toward lymph node metas- 
for mahgnant lesions^ A year ago we were tases is justifiable Smce m many cases 
shown a group of cases where doses up to the treatment we can offer is palhative 
10,000 r had been used, and m some of the only, before deadmg on the dosage we 


group cure of the local disease was ob- 
tamed In my opimon, however, a tumor 
which requires such extreme dosage as this 
had better be treated by some other means 
There seems to be considerable disagree- 
ment regarding the minimum dose requued 
to cure a mahgnant neoplasm Without 
doubt there is a wide vanation m this 
dosage Ciues have been reported follow- 
mg doses no larger than 1,000 r, while in 
other cases failures have occurred with 
doses as high as 10,000 r The vanabon 
IS tremendous not only among different 
types of tumors but among tumors with the 
same histologc appearance la general. 
It may be stated that up to a certam pomt 
mcreasmg radiation produces an mcueasmg 
lethal effect on mahgnant ceUs, beyond 
that pomt, additional radiation produces 

less and less effect In other words, there 

are a few cells which are very radioresist- 


must answer the question, whether or not 
we are justified m subjectmg the patient to 
the discomfort of treatment and the per- 
manent mjury resulting from an attempt 
to cure Would it not be better m this 
group to reduce the dose to that which will 
produce an arrest of growth rather than 
use one which attempts to eradicate it 
but is doomed m advance to failure ? 

We all talk ghbly about the “time fac- 
tor”, but do we know anythmg about it? 
The tune mtervals are often determmed by 
the convemence of the patient and the 
operator None of us has tried defimtely 
to find out what would happen if a time 
period were fixed and strictly adhered to 
There is no question regardmg the impor- 
tance of the time factor and its beanng on 
end-results Because we should know 
more about it, a fertile field for investiga- 
tion hes along these Imes 
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grossly, microscopically, viable cells are 
still present With this in mind, I have 
mcreased the dose m selected cases, par- 
ticularly where there was reason to suppose 
that only one tumor mass existed In 
1940, I treated a patient with such a 
lymphomatous mass m his abdomen The 
abdomen had been explored, and the tumor 
proved histologically to be a giant folhc- 
ular lymphoma It was found to be lo- 
calized but inoperable A dose of 1,200 r 
was given There has been no further 
treatment, and at the present time the 
patient has no complaints and the physical 
exammation is negative The skin over 
the area treated is normal Smce this ex- 
perience, I have used this method m treat- 
mg similar cases, and I beheve the results 
have been defimtely better 

There are certam lesions which it would 
seem logical to treat with x-ray or radium 
but in which failure almost mvanably re- 
sults Among these are carcmoma of the 
external auditory canal I have never 
cured such a case by radiation, and m 
most of the cases the progress of the disease 
has been rapid and ^e result fatal The 
only cures on record have been accom- 
phshed by radical surgery I should hesi- 
tate to treat such a case with radiation 
Melanotic sarcoma is another disease 
which does not respond well to irradiation, 
although there are a number of reports m 
the hterature recommendmg this form of 
treatment In our chmc the surgical re- 
sults have been most encouragmg, and I 
would not treat such cases with radiation 
Nevi, particularly the so-called birth- 
mark, m small chil^en have been treated 
with vanous forms of radiabon for many 
years They mvanably disappear under 
treatment, but numerous nsks are con- 
nected with the procedure and moreover, 
a high percentage of such lesions disappear 
without any form of treatment I would 
warn agamst exceeding the erythema dose 
or against treatmg with any form of radi- 
ation when the lesion is situated over the 
end of a growing bone or about the eye 
^me years ago we reviewed all the cases 

A large number 


of patients returned for observation, none 
of whom showed any senous injury The 
treatment given m this group was a sub- 
erythema dose of superficial x-rays, re- 
peated not oftener than every four months 
One patient m the group had had two nevi, 
only one of which was treated, but both 
had disappeared 

Warts, particularly plantar warts, are 
easily a source of trouble to the radiologist 
The massive doses now generally used m 
their treatment should, I think, be aban- 
doned Certamly they should never be 
repeated over the same area There seems 
to be a great difference m the amount of 
radiation necessary to cause the disappear- 
ance of a wart I have seen warts disap- 
pear with a dose of 300 r 

In closmg, I should hke to leave with 
you, particularly the younger men, some 
suggesbons regardmg the problems which 
seem to me to need further mvesbgabon 
The first is the time factor There is no 
doubt that this plays a very important 
part m the end-results of radiabon therapy, 
and yet we know httle about it The prob- 
lem is a difficult one which wiU require 
observabons over a long period of time, as 
well as experimental study Nevertheless, 
it should be mvesbgated The second 
problem concerns dosage What dose is 
necessary to destroy completely radiosensi- 
bve tumors such as those m the lymphoma 
group? Does heavy uradiabon promote 
metastases? Does it produce an immumty 
to metastases? Some surgeons favor the 
former theory The breakmg down of a 
tumor from any cause, parbcularly if 
fragments enter the blood stream, rmght 
result m metastabc lesions The majonty 
of radiologists differ from the hypothesis of 
the surgeons m that they beheve that any 
wandermg cells from an irradiated tumor 
would not have suffiaent vitahty to pro- 
duce a new growth The suggesbon has 
also been brought forward that metastases 
are actually less likely to take place after 
irradiabon These problems are extremely 
mteresbng and should be solved 

LitUc River HiU 
Del/ast Alame 
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“Case 1 H N , a young man twenty-live >ears 
old, who had been a patient of Dr H L Burrell, and 
by him was kindly transferred to my service, gave 
the followng history He had always been wcD and 
strong Three months ago be noticed a small 
crusted sore on the right side of the lower bp, which 
he thought was a coldsore It, however, kept up a 
constant scabbing, and slowly grew larger There 
was no attendant pam, but it hiid grown ‘fairly rap- 
idly’ during tlie past two weeks The patient came 
to the hospital for operation 

“A small bit of tlie growtli was removed and sub- 
mitted to Professor Mallorv, assistant pathologist 
at the Boston City Hospital, for examination He 
reported that the growth was an epidermoid cancer 
The lesion on the right half of the lower lip was 1 5 
centimetres long and about 1 centimetre wde, it 
was crusted and indurated A small gland was felt 
under the mfenor maxilla, just to the right of the 
symphysis Recentlj the patient had complamed of 
some pain m the lower lip near and around the lesion 
“The first exposure to the X-rays was of seven 
nunutes’ duration, and tlie patient was placed about 
12 centimetres from tlie target of the tube The 
resistance of tlie tube was equivalent to 1 5 centime- 
tres of air During tlie ensuing week daily expo- 
sures of five nunutes' duration each were made All 
the parts except those imraediatelv around the 
growth were carefull) protected by means of a shield 
made of tinfoil laid over blotting-paper, as described 
in the treatment of lupus At the end of this time 


p3 to 220), two of which show the appearance be 
fore the treatment was begun, and two views taken 
after the healing had occurred, speak for themselies. 
The enlarged gland could not be felt after treatment ” 

In what way, if any, did the treatment 
reported by Dr Wdhams in 1901 differ 
from what we are using in the treatment of 
superficial lesions todays He emphasized 
careful daily observations and detennmed 
the size of each dose by the reactions which 
occurred Perhaps he did this better than 
we are domg now He did not treat the 
patient until the diagnosis was established 
by biopsy In my optmon, this is a very 
important consideration and it is not al- 
ways being observed today His daily 
notes are excellent and he accompamed the 
case with photographs taken before and 
after treatment The only thmg he has 
omitted is a follow-up report Perhaps the 
tune was too short, but certainly follow- 
up observations add more to our knowledge 
than any other single factor 
While it IS true that any improvement 
we have made during the forty-four years 
since Wffhams’ book was pubhshed has 


the crust came off, leaving a dean base, and the in- 
duration had apparently diminished From this 
time the treatment was about two nunutes daily 
“On the eleventh day from tlie beginning of the 
treatment the cancer was smaller, the induration was 
much less, and cicatncial tissue was forming, es- 


been largely due to better eqmpment, there 
are certam lesions m the treatment of 
which experience has suggested some defi- 
mte ideas We have mcreased the duration 
of life, at least m the patient with Ewing’s 


penally on the nght side of the groivth The open- 
ing m the protective shidd was then found to be 
much too large, and a shield with a smaller hole was 
made and substituted for it On the thirteenth day 
the induration bad disappeared On the eighteenth 


day the lip showed marked improvement, though it 
had not been as rapid during the past few days as 
during the first week, therefore the length of the ex- 
posures was increased during the next ten days to 
five nunutes daily From that time the healing 
made such good progress that the tune of treatment 
was reduced to one minute, and the distance of the 
tube from the patient was mcreased to about 20 
centimetres The part was kept clean by means of 
a soluUon of peroxide of hydrogen, which the patient 
apphed several tunes a day The treatment by the 
X-rays conUnued m all for about five weeks, and the 
latter part of the tune it was almost notmnal I 

rresmuuu j ,, ^ treatment been a 


tumor, by makmg certam that the entire 
bone IS included m the treatment field 
rather than confinmg the area treated to 
the visible portion of the tumor By the 
use of supervoltage irradiation we have 
been able to give doses up to 3,000 r m 
such cases without produemg permanent 
skm mjury, although m some cases muscle 
atrophy has resulted The pomt that I 
wish to emphasize particularly is, however, 
that m the treatment of Ewmg’s tumor the 
entire bone should be exposed and the dose 
should be much larger than that custom- 
arily given 

It IS well known that tumors of the 
lymphoma group disappear readily with 
relatively small radiation doses (600 r ±), 
but there seems to be some evidence that 
a dose of this size does not destroy all the 
cpIIi While the tumor may disappear 
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Sion of everyone who follows our speaalty 
today My purpose is rather to bnng to 
your attention at least some of the quah- 
ties and charactenstics of Holmes, his 
predecessors, and contemporanes, which 
furnished the dynamic for fifty years of 
continuous progress m radiology, and to 
try to evaluate some of the events which 
contnbuted to that progress 
I was speakmg a moment ago of the 
mm which could see future possibihties 
it a tune when there was httle m the actual 
auditions to warrant it This is a com- 
non charactenstic which shmes out like a 
leacon m the hves of all of the pioneers 
n radiology Indeed, it has been a char- 
ictenstic of pioneers m every field of human 
mdeavor It is a spiritual quahty which 
iften has httle perceptible relation to the 
io-called “stubborn facts of hfe ” One of 
>^our own professors of philosophy here at 
Harvard has expressed this idea m a famous 
sonnet entitled “O World ” 

We may say that George Santayana was 
a philosopher and could be expected to 
indulge in poetic flights such as the sonnet 
to which I have just made reference But 
whether you call it “faith,” as m his son- 
net, which Paul defined as the “sub- 
stance of thmgs hoped for, the evidence of 
things not seen,” or you prefer to name it 
scientific prescience based on experience 
and facts already known, or you think of it 
simply as the dnvmg power of new ideas, 
it IS nevertheless real and is recogpiizable 
as an important characteristic not only of 
poets and philosophers but of leaders m 
science as well 

Walter Dodd, who was the founder of 
the Department of Radiology at the Mas- 
^chusetts General Hospital and the first 
eacher of radiology m the Harvard Medi- 
•^1 School, and whom George Hohnes so 
worthily followed, had faith m the future 
of the \-ray m medicme when he was still 
^ pharmaast, a faith that drove him 
rough years of hard work to acquire a 
inedical degree and finally led him to a 
martyr’s death at the age of forty-seven 
’rancis Williams, another Boston pio- 
ooer in radiology, is an illustration of the 


truth that the pioneer spint is a state of 
mmd and has httle to do with age He 
was forty-three years old when the x-ray 
was discovered and had already practised 
medicme for sixteen years, yet he began, 
withm a year after its discovery, to use the 
x-ray m exammations of the chest In the 
years immediately foUowmg he practised 
and preached the value of the x-ray m 
chest exammations with evangehstic zeal 
even m the face of doubt and ndicule In 
1901 he pubhshed a book of over 650 
pages on The RoeiUgett Rays tn Medtctne 
and Surgery Five Years of Practical 
Accomplishment, which went tlurough three 
editions When it is realized that practi- 
cally aU of Wilhams’ work was based upon 
fluoroscopic observation, the reports of 
findmgs and diagnosis m diseases of the 
chest recorded m his book as judged by our 
standards of the present day are httle less 
than astoundmg It is not generally 
known that Franas Wilhams was really the 
first m the world to examme the human 
stomach after mgestion of bismuth This 
he did on two patients m 1899, usmg bis- 
muth submtrate He was assisted by 
Walter Cannon, whose classical study of 
the esophagus had been made m 1898. 
Wdhams pubhshed a report of his observa- 
tions m his book m 1901 This, of course, 
does not detract from the work of Rieder of 
Mimich, who has always been given credit 
for ongmatmg the study of the stomach 
after mgestion of bismuth, because it was 
his work which estabhshed the exammation 
as a practical method Rieder’s onginal 
paper was pubhshed m 1904 Bismuth 
submtrate was superseded after some years 
by bismuth subcarbonate, after pubhca- 
tion of a paper by Henry Pancoast m 
1905, which discussed the poisonous effects 
of bismuth submtrate due to formation of 
mtrates m the gastro-mtestinal tract It 
was not, accordmg to my memory, until 
about 1915 that banum sulfate came mto 
general use The latter had the great ad- 
vantage of costmg about seventeen cents a 
pound at that tune as compared with 
three dollars and a half for bismuth sub- 
carbonate 
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I ASI ACUTELY conscious of the honor be- 
stoived upon me by your invitation to 
dehver the “Holmes Lecture” this year, 
and I feel no less acutely my ohti limita- 
tions for such an important task If, hoiv- 
ever, you would add to my otherwise 
hmited qualifications an appreciation of 
Dr Holmes as a broad-minded physiaan 
and teacher of medicine, a profound re- 
spect for his ability as a radiologist, and an 
affectionate esteem for George Holmes as 
a friend, no one could be more ingbly 
qualified than I to be the speaker on this 
occasion 

Doubtless one of the objects in estab- 
lishing an annual lecture is to do honor to 
him to whom the lecture is dedicated and 
to recall those accomphshments and those 
quahties of mind and heart which we wish 
to keep alive and active through the years 
Indeed, such a project can be permanently 
successful only if the accomplishments and 
the qualities which we honor are reahties 
Otherwise the lectureship has no sound 
foundation and our attempts to “do 
honor” are a mere tour deforce onguiatmg 
in false personal sentiments 

It IS therefore appropnate thus early m 
the senes to consider, even though we 
must do so bnefly, the contnbutiona which 
Dr Holmes has made to medicme, and the 
speaal abihties and charactenstics which 
have made him a great leader and teacher 
of radiology, a successful organizer and 
admimstrator of a constantly expandmg 
radiological department, a colleague and 
consultant held m high esteem by all mem- 
bers of the staff and one whose influence 
extends far beyond the bounds of his own 
department 

Dr Holmes’ radiological career began 
m the year 1910 , when radiology was stdl 
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m the era of the fickle “gas” tube, when 
roentgenograms were made on glass plates, 
when the high-tension transformer and the 
so-called "mterrupterless” machine were 
just coming mto use and most radiologists 
were still dependent upon the mduction 
coil with its maddemng electrolytic or 
mercury interrupter, when the x-ray “de- 
partment" was a small room or two next 
to the furnace and water pipes m the base- 
ment, or a closet under a stairway, when 
the “vray man” as he was then called, 
and as he is still designated by thoughtless 
or discourteous colleagues, was barely ad- 
mitted withm the bounds of respectable 
medical circles but was looked upon as a 
photographer or even as one not far re- 
moved from charlatanry, when there was 
no specialty designated roentgenology or 
radiology and its entire future was obscure 
and m doubt Under such circumstances, 
with the whole field of medicme open be- 
fore him, George Holmes had the vision to 
see tremendous possibilifaes for the x-ray 
m medicme and the courage to stake his 
career on such a faith 
My aim m this address is not to recount 
the history of the development of radiology 
m Amenca durmg its first fiifty years 
Your own Percy Brown, beloved by radi- 
ologists everywhere, Otto Glasser, and 
many others, have made us fanuhar with 
the story of the discovery of the x-ray, the 
Me of Its founder, and the contnbutions of 
the martyrs who gave their vety hves to 
the development of radiology It is a 
drama of work, disappomtment, achieve- 
ment, and tragic personal suffenng and 
early death which now constitutes a mag- 
nificent hentage to be claimed by radi- 
ologists of the present and future The 
full story should be m the mtimate posses- 

: New England Roentgen Ray Society, May 17, 
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he was poorly educated On the con- 
trary, he was possessed of a knowledge and 
culture far beyond most men who boast 
their college degrees, partly because his 
umate power of mtellect was extraordinary 
but mostly through sheer hard work and 
apphcation 

And now I must mention one other pio- 
neer m Amencan radiology without whose 
contnbubons to its progress the story 
would be mcomplete Preston M Hickey 
was bom m Michigan, when his father was 
a missionary to the Indians He had his 
A B degree from the University of Michi- 
gan 10 1S8S and his medical degree from 
the Medical College of Detroit m 1892 
entire medical career was spent m 
practice in Detroit and as Professor of 
Radiology m the Umversity of Michigan 
at Ann Arbor When the x-ray was dis- 
covered, he was already estabhshed in the 
pracbce of otolaryngology So far as I 
know, he was the only radiologist who was 
a skilled bronchoscopist He made his 
outstanding contnbntions to Amencan 
radiology m three fields Radiological 
organizabon was placed on a high plane in 
the early years of this century by the 
organization of the Amencan Roentgen 
Ray Soaety, and Hickey, Leonard, and 
Caldwell were the men who estabhshed its 
high medical and ethical standards The 
^cond field to which he gave leadership, 
heginnmg with the earhest years, was that 
of radiological joumahsm He personally 
contnbuted at least 125 papers to medical 
hterature durmg his career, but his greatest 
se^ice in this field was performed in de- 
veloping a radiological journal He was 
he founder and editor of the Amencan 
^mrierly of Roentgenology, which after- 
^varas became the American Journal of 
^entgenology and Gnally the Amencan 
o^rnal of Roentgenology and Radium 
inerapy He was editor of the journal 
1 191G, when James T Case succeeded 
im Perhaps his most important con- 
m radiology, however, were 

^ e through his work as a teacher at the 
^mvcrsity of Michigan, from 1922 until 
deatli at the age of sixty-five in 1930 


Here I have named four men who were 
the fathers of Amencan radiology as we 
practice it today Francis Wilhams has a 
place somewhat apart He was essentially 
a chmcian who used the x-ray in his prac- 
tice This does not detract from, the value 
of his early and unique contnbutions to 
radiological diagnosis, but I am trymg to 
adhere to my subject, which deals with the 
development of radiology as a speaalty 
Leonard, who died m 1913, Dodd m 1916, 
Caldwell m 1917, and Hickey m 1930, 
were the outstanding leaders of the early 
days, and it was their individual or com- 
bmed mfluence which largely laid the foun- 
dations for the present structure If I 
were attempting a jfustory of the early days, 
there are, of course, a large number of ini' 
portant contnbutors to the progress of 
radiology who could not be left out 
George Pfahler, whose story will some day 
be told when his work is fimshed, will have 
an important place even m the earhest 
years, especially m the pioneer work m 
radiation therapy Fredenck Baetjer will 
be remembered for his early contnbutions 
to the radiological diagnosis of diseases of 
bone, Lewis Gregory Cole will be recog- 
nized as the one who placed the x-ray diag- 
nosis of duodenal ulcer on a sound and 
positive basis, Russell Carman will have 
a place as an important contributor to 
radiology of the gastro-mtestmal tract, and 
Henry Pancoast for his work on sdicosis 
Wb.en history is wntten, many others will 
doubtless find their proper place m its 
annals, but I turn agam to speak of the 
four whom I have named — Dodd, Leonard, 
Caldwell, and Hickey I have mentioned 
bnefly their difiterences in ongm and tram- 
ing, but let me recall those charactenstics 
which to a greater or lesser degree they 
held m common I have already spoken of 
the extraordmary foresight which gave 
them the confidence to commit themselves 
to a career in radiology when to the ordi- 
nary doctor, and even to those who were the 
recognized medical leaders of the day, it 
held no promise whatever I speak of this 
agam because, if we are to have contmued 
advance into new fields, there must always 
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At the same tune that Williams was 
workmg ivith the fluoroscope m Boston, 
Charles Lester Leonard was working m 
Philadelphia with a small RuhmkorflF m- 
duction coil and a Sayen-Queen \-ray tube 
without protection around it of any kmd 
and was produang roentgenograms of the 
urmary tract which established the roent- 
gen method for all time in the diagnosis of 
urmary calculus Leonard was one of the 
first of Amencan radiologists to envision 
the possibhty of radiology as a specialty 
m medicine His influence was paramount 
in the organization of the Amencan Roent- 
gen Ray Society on a sound scientific basis 
He succumbed to his x-ray mjunes at the 
age of fifty-one, having worked almost to 
the last hour of his life m perfecting a report 
on the status of roentgen exammation of 
the gastro-intestinal tract which was read 
after his death at the International Con- 
gress of Medicme in 1913, m London, by 
Henry Pancoast, who had succeeded Leon- 
ard at the University of Pennsylvama in 
1903 

Outstandmg among the radiologists of 
that early pioneer day was Eugene Cald- 
well, of New York When the x-ray was 
discovered, Caldwell was an electncal 
engmeer rvith no medical trammg He 
was only twenty-five years of age but had 
already been engaged on important re- 
search work on submarme telephony It 
was evidence of his gemus that at such an 
early age, with no knowledge of medicme, 
he became mterested m the x-ray very soon 
after its discovery and as early as 1S97 had 
rented rooms from a surgical instrument 
manufacturer and had established what 
was probably the first x-ray office m New 
York City, mafcmg x-ray exammations of 
patients sent to him by doctors His 
struggle to establish himself m the new 
speaalty, to study medicme, and finally 
to obtam a medical degree m 1905, his 
various mventions of apparatus, his pioneer 
work m exammation of the nasal accessory 
smuses and the kidneys, his work as an 
organizer of the Amencan Roentgm Ray 
Soaety along with Leonard and Hickey, 
and finally his x-ray mjunes, suffermg. 


and death at the age of forty-eight years, 
all are famihar to those who have listened 
to or have read the Caldwell Lectures 
which are dehvered annually at the meet- 
ings of the Amencan Roentgen Ray So- 
ciety 

I have sought to find some common char- 
actenstics m the early pioneers m radi- 
ology, but one is at first impressed more by 
them differences than by any quahties 
that they had m common Consider the 
four whom I have named W illiams and 
Leonard were both bom m Massachusetts 
and spent them hves m centers of Amencan 
culture, one m Boston and the other in 
Philadelphia WiUiams graduated from 
the Massachusetts Institute of Technology, 
had his medical degree from Harvard, and 
spent two years m European umversities, 
after which he practised medicme for over 
fifty j'ears in Boston Leonard had his 
bachelor degrees from the Umversity of 
Pennsylvama and from Harvard, and his 
M D and later M A degree from the 
Umversity of Pennsylvama Both Wil- 
liams and Leonard were well educated and 
secure in the society of them day Con- 
trast -with them the hves of Dodd and Cald- 
well Dodd was bom m London and came 
to Boston as an immigrant at the age of 
fifteen He made his hvmg at first as 
assistant m the chemical laboratory at 
Harvard and later as assistant apothecary 
and then apothecary at Massachusetts 
General Hospital He had httle conven- 
tional education He began his medical 
course at Harvard m 1900 and finally 
obtamed a medical degree from the Um- 
versity of Vermont m 1908 Caldwell was 
bom m Missouri and grew up m the state 
of Kansas, where he graduated before he 
was twenty from the Engmeermg Depart- 
ment of the Umversity of Kansas He was 
an electrical engmeer when he estabhshed 
his office to make x-ray exammations for 
physicians, and it was not untd 1905 that 
he obtamed a medical degree from the 
Umversity and Bellevue Hospital Medical 
College It would be a mistake, however, 
to conclude that because Caldwell’s educa- 
tion was irregular and imconventional that 
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within the tube and Herbert Jackson de- 
vised a curved cathode to focus the elec- 
tronic stream on a small area on the target 
Durmg the early years of this century there 
were gradual but important improvements 
m the construction of tubes, they were 
made larger and more rugged, and the 
target was mcreased m size and thickness 
and backed by heat-conducting metal and 
furnished wi^ means of regulatmg the 
vacuum The first great improvement m 
x-ray apparatus took place m 1908, when 
Clyde Snook, of Philadelphia, devised the 
so-called “mterrupterless” apparatus In- 
stead of the mduction coil, it used the 
dosed cod transformer and utdized the 
altematmg current by means of a rectify- 
ing device of revolvmg disk or arms Only 
those who can remember the annoyances, 
difficulties, and limitations attendant upon 
the use of the induction coil vnth its elec- 
trolytic or mercury mterrupter can appre- 
aate the revolutionary advance which was 
made when they were replaced by the high- 
tension transformer and a device for 
mechamcal rectification of the alternatmg 
current Those of us who hved m com- 
munities where only duect current was 
available were compelled to have our 
machines eqmpped with rotary converters, 
With consequent loss of 50 to 60 per cent m 
effiaency, but even ivith this limitation the 
new machmes were a tremendous advance 
over the coil and mterrupter The new 
machines were coming mto common use m 
1910 to 1912 and with their greater output 
of electncal energy the limitations of the 
x-ray tubes then avadable were becoming 
more and more apparent Tubes had been 
unproved by the use of tungsten instead of 
platmum targets, an advance made possible 
by the work of Wm D Coohdge, who had 
devised a method of rendering tungsten 
ductile and of compressmg it mto a sohd 
block, whereas it was before available only 
' j form This was one of Cool- 

idge s greatest contnbutions, since it made 
possible the useof tungsten filaments in elec- 
MIC bulbs and replaced the platinum targets 
m x-ray tubes with targets of tungsten 
Coohdge’s great invention, the Coohdge 


tube, which made possible the new, modem 
era of radiology, was brought to practical 
perfection in 1912 Those whose entire 
radiological expenence is confined to the 
period smce 1912 will never be able fully 
to appreciate the difficulties of the days of 
the old “gas” tube Fickle and unde- 
pendable as a source of x-rays, it was 
replaced by an mstrument of precision 
winch, with reasonable attention to de- 
tails, could be depended upon to duplicate 
results Coohdge made another important 
contnbution to radiology by development 
of the first wholly dependable and prac- 
tical portable apparatus for military use 
For tffis apparatus he mvented a new type 
of tube called the “radiator” tube 
We come down now to the times that 
most of you can remember If you were 
not pracbsmg radiology when Holhs Potter 
devised the Bucky-Potter diaphragm, you 
imdoubtedly know by expenence its m- 
valuable place m radiological techmc 
You have seen the advance made when 
tomography could be apphed simply and 
easily m every roentgen department, and 
you have witnessed the perfection of chole- 
cystography and myelography to then- 
present high state of excellence You do 
not remember the animated and at tunes 
acnmomous arguments that were earned on 
m our meetings and m our journals con- 
cerning’ the relative value of fluoroscopy 
and roentgenography m exammations of 
the gastro-mtestmal tract, but you have 
witnessed the combmation of both m the 
spot-film method of exanunation Within 
very recent years you have seen rotatmg 
target tubes come mto general use Durmg 
the past five years fluorophotographic 
methods have been perfected to such a 
degree that they are highly efficient and 
indeed mvaluable for mass survey of the 
chest Most recently of all you have wit- 
nessed the perfection of a photoelectnc 
timer which operates on fluorophotographic 
apparatus ivith uncanny precision 

How far we have traveled in the tech- 
meal aspects of radiology smce those early 
days of coil, mterrupter, and fragile gas 
tubes! But we are far from satisfied 
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be co^dence m the possibihty of progress nation” from becommg simply “imamia- 
and mere must be constant encouragement bon” or visionary ivishful thmkmg It is 
of that spint of scientific imagmabon a power which all of the pioneers, without 
whoever we recognize it m ourselves or m excepbon, possessed, and which Dr 
students or assistants This very force Hohnes and every one of his students 
ivith which we work every day. the x-ray, whom I have had the good fortune to ob- 
should be callmg us to take the forward serve have possessed m high degree — the 
look Has it not revolubomzed our knowl- poiver of accurate observabon It has 
edge of the world m which we live? Dr A been a charactensbc of all great chniaans 
H Compton, m a recent article, recalls and I need not dwell upon its prune im- 
how Professor Michelson, when dedicabng portance m the radiologist We can never 
the Ryerson Physical Laboratory at the be too exacbng m trammg ourselves to 
Umversity of Chicago in 1893, had stated observe every detail present upon screen 
that the fundamental prmaples of physics orfihn Hickey used to say “Look at the 
were then well estabhshed and that it re- four comers of the film " Recenby I have 
mamed now only to make more precise seen a student who was bemg quizzed on a 
measurements of the known physical con- fihn rmss the diagnosis because he faded to 
stants As Dr Compton remarks, we observe this precaubon The diagnosis 
were hvmg up to that time m “a deter- was plainly ivntten m white ink on the 
mmed world, precisely predictable accord- coruer of the film A good rule to observe 
mg to laws that were clearly known ” when the diagnosis seems qmte obvious is 
It was a world all neaby arranged m known to cultivate the habit of re-examinmg the 
patterns made up of a certam number of film for everything else that may be seen 
elements, each of which m turn was com- which could denote abnormahty, and, con- 
posed of a known number of atoms versely, when we are pndmg ourselves 
Roentgen’s discovery fell into that neaby upon a diagnosis based upon keen obser- 
arranged world with an effect upon the vabon and accurate mterpretabon of 
physical theones of the day comparable to obscure deviabons from the normal, to 
the effect of the explosion of the atomic look agam and agam to see if there is not 
bomb upon the soaal life of our own day somcthmg else glarmgly obvious on the 
Soon we were living m a world, not of film Of course, if the accurate observer 
mert elements, but of electrons, protons, is to secure his best results, he must have 


and neubons The world which had been films of the best quahty The pioneer 
fixed and determined was a world in flux, workers were all good techmaans To see 
seethmg with constant change in its ulb- the really beautiful films made by Leonard 
mate structure Should not we who are or Caldwell with the crude apparatus avail- 


working every day with the force which is 
responsible for our knowledge of the struc- 
ture of the physical universe in which we 
hve take from these profound changes 
which it has brought about a lesson m the 
proper atbtude of mind that should be 
mamtamed toward the possibihty of prog- 
ress ? Should It not be an atbtude of eager 
anbcipabon, m Wordsworth’s fine plwase, 
of "somethmg evermore about to be?" 

From this essenbal quahty of vision, 
faith m the possibihty of progress, or what- 
ever you wish to caU it, I turn to ano^^ 
which seems prosaic m contrast but which 
IS necessary to prevent “saenbfic imagi- 


able to them must often make us ashamed 
of the relabvely poor results that are 
today turned out m the average roentgen 
depai-tment with the most modem appa- 
ratus The fact that an important diag- 
nosis often depends upon good films must 
make us exceedmgly exacbng m our de- 
mands for excellent techmc at all bmes 
This is the place to speak of the mven- 
bons and improvements m apparatus that 
have made possible our present marvelous 
techmcal results X-ray tubes were at 
first small and fragile The first important 
advances were made when Campbell- 
Swmton suggested placmg a metal target 
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lege today represents the combined 
strength of Amencan radiology and de- 
serves the whole-hearted support of every 
radiologist It is quite unimportant that 
the name “College” is not qmte appro- 
pnate for such an organization The 
Amencan Roentgen Ray Society occupies 
the place which could be appropnately 
designated “academy" or “college,” and 
the Radiological Soaety of North Amenca 
fills the need of an organization home for 
all radiologists who are mterested in im- 
provmg themselves by contact with their 
fellows It seems to me clear that all 
three organizations are highly desirable 
and are necessary for the health and con- 
tinued progress of radiology m Amenca 
The status of radiology was greatly 
strengthened by the formation of the Sec- 
bon on Radiology of the Amencan Medical 
Assoaation m 1921 This was the first 
offiaal recognition of radiology as a sepa- 
rate specialty m medicme The existence 
and operation of the section at the annual 
nieetmgs and pubhcation of its papers m 
the Journal of the Atnertcan Medical 
Association serve to strengthen the posi- 
tion of radiology m Amencan medicme 
and of radiologists m relation to all other 
practitioners The section was not estab- 
hshed without much work over a penod of 
several years by many radiologists Its 
posibon m the Amencan Medical Associa- 
bon should be jealously guarded and mam- 
tamed 

To complete the picture of national 
organization, we must not fail to speak of 
the organization of the Amencan Board of 
Radiology m 1934 The Board was spon- 
sored by all of the national radiological 
societies and each society is continuously 
represented by three members on the 
Board No body is more nearly represen- 
tative of all Amencan radiologists than is 
the Board since, m addition to the four 
organizabons I have mentioned, the Amer- 
JWn Radium Soaety also is represented 
The standing of the Board is now assured, 
ond there is no doubt that its diploma will 

0 of increasing value as time passes 
Radiology m Amenca begins the second 


half of its first century well organized both 
for scientific advance and for meetmg its 
soao-economic obligations There are no 
important disagreements m its ranks 
su^ as were present m earher years and it 
finds itself well mtegrated mto general 
medical organization m the United States 
In all of these activities, from 1911 until 
his recent retirement, George Holmes had 
an important part Typical of his interest 
and leadership m radiological organization 
was his part in the formation and operation 
of the Amencan Board of Radiology He 
was a member of the origmal committee 
set up by the radiological organizations to 
make plans and recommendations for 
estabhshmg a board He was a member 
of the Board when it was formed and has 
remamed a member ever since, havmg 
served as its president for several years 
Among the honors that came to him was 
the presidency of the Amencan Roentgen 
Ray Soaety All of these offices he 
has filled with conscientious zeal, but I 
am sure they always had a secondary place 
in his mind His heart and soul were m 
his professional work Radiology to him 
has always been an mtegral part of medical 
practice This has been true of all the 
great leaders m radiology They were 
never content to be less than medical con- 
sultants Hickey and Leonard were chm- 
cians before they became radiologists, and 
they remamed chmcians when they be- 
came speaahsts m radiology You re- 
member how Dodd and CaldweU never 
rested imtil they were quahfied to practice 
medicme Among all of the leaders smce 
that time no one has more consistently 
adhered to this method of practice 
Hohnes Radiology is essentially a “chn- 
ical” and not a "laboratory” speaalty 
For that reason it is well to speak of the 
roentgen “department” and not of the 
roentgen “laboratory,” I hold it to be a 
cardmal requnement that the radiologist 
shall have personal contact with his pa- 
tients It IS only so that radiology can be 
practised on its highest plane It is my 
hope that very early m the second fifty 
years of radiology the practice of relymg 
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Now, at the begummg of the second half 
century, we are eager to see improvement 
along many Imes We want further im- 
provement m x-ray tubes so that they will 
be more durable and dependable , we think 
the time is npe for considerable improve- 
ment in both x-ray films and mtensif)nng 
screens, we want manufacturers to devise 
new darkroom equipment based upon ex- 
penence gained in industnal plants, we 
are eager for improvements in fluoroscopic 
screens and especially for early exploration 
of the possibhty of electronic amphfication 
of the image The recent development of 
cardio-angiography by Robb and others 
would be greatly facilitated if the fluoro- 
photographic method could be applied to 
it, and we want to see intensified investiga- 
tion of the possibhty of utihzmg the fluoro- 
photograpluc method in gastro-mtestmal 
studies and m other parts of the body 
While we are looking back at the founda- 
tions laid by the pioneers of the last fifty 
years, let us not forget that among us now 
must be the pioneers for the advances to be 
made m the next fifty years 
All of these matters that I have just 
been discussmg are of fundamental im- 
portance m the practice of radiology, tech- 
nological procedures are basic and cannot 
be neglected Nevertheless, it was charac- 
tenstic of the pioneers and of the leaders m 
each succeedmg generation that they did 
not confine their attention to mechamcal 
and technical details After all, such de- 
tails are only means to more important 
ends I have already mentioned the atten- 
tion given by Hickey, Caldwell, and 
Leonard to organizmg the American Roent- 
gen Ray Soaety, which was the pioneer 
Amencan radiological soaety It has been 
m contmuous existence and active opera- 
tion smce its organization m 1900 One 
of its greatest services to radiology has been 
Its pubhcation of T/ie American Journal of 
Roentgenology and Radium Therapy The 
Soaety has mamtamed high standards for 
membership and its annual meetmgs and 
Its loumal have contmuously contnbuted 
to the progress of both the saence and art 

of radiology 


The Radiological Soaety of North Amer- 
ica IS a diJfferent type of association but a 
necessary and valuable part of radiological 
organization in Amenca It onginated m 
the Western Roentgen Soaety m 1916 and 
grew out of the necessity for an organiza- 
tion home for the large number of younger 
radiologists and for many who were domg 
the limited practice of small commumties 
After some vicissitudes, it adopted its 
present name m 1928 The Soaety has a 
large membership, indudmg most of those 
who are members of the Amencan Roent- 
gen Ray Society Its annual meetmgs are 
largely attended and are valuable both 
from an educational and inspirational 
standpoint for the great body of Amencan 
radiologists The Radiological Society 
also publishes an excellent journal. Radi- 
ology 

The American College of Radiology was 
organized in 1923, but it was not until 
about 1937 that it found a useful place m 
the total organizational picture of Amer- 
ican radiology It had become apparent 
before that time that nather the Amencan 
Roentgen Ray Soaety nor the Radiological 
Society of North Amenca could effectively 
represent the radiologists of Amenca m 
all of those mcreasmgly important fields 
which mvolve pubhc relations, legislation, 
hospital relations, and education In that 
year, 1937, the College secured a full-time 
executive secretary, estabhshed permanent 
offices in Chicago, and enlarged its mem- 
bership to include the great majonty of 
Amencan radiologists who hold the di- 
ploma of the Amencan Board of Radi- 
ology The College is recogmzed by both 
the Amencan Roentgen Ray Society and 
the Radiological Society of North Amenca, 
each of which has a member on its Board 
of Chancellors It is now recognized gen- 
erally as truly representative of the radi- 
ologists of Amenca and its voice carries the 
weight of organized radiology when it 
speaks before the Amencan Medical Asso- 
ciation, the Amencan Hospital Association, 
or any other organization, or to national or 
local legislative bodies or to the general 
pubhc through press or radio The Col- 
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It IS impossible to estimate tbe benefiaal 
influence of these two teachers upon the de- 
velopment of radiology m the United 
States through their own personal work 
and pubhcations and that of their students 
Of ^e two, Hohnes’ total mfluence has 
been the greater because he has tramed a 
much larger number of students than 
Hickey, who began his- real teaching career 
late m hfe 

We now enter upon the second fifty 
years of radiology with a hentage of 
achievement hardly equalled m any field 
m any hke penod of human history We 
look back with pnde and gratitude to 
those whose leadership has brought us to 
this day when radiology is firmly estab- 
lished as a great medical specialty We 
look forward confidently but humbly to the 
future We feel very keenly the truth of 
the first aphonsm of the founder of medi- 
cme “Life is short, the art is long, the 
occasion fleetmg, expenence fallaaous, and 
judgment difficult ” We go forward, how- 
ever, with an optimistic confidence m fu- 
ture progress bom of the vision be- 


queathed to us by the leaders of the first 
half century of our existence 

In closing, I wish to express to the offi- 
cers and members of this Soaety my appre- 
aation for the mvitation to dehver this 
annual address I am espeaally gratified 
that it has been my pnvdege to give it m 
the presence of the one in whose honor 
the lectureship is foimded George Hohnes 
and I are contemporaries m the practice 
of radiology At almost the exact tune 
that he chose to enter the field of radiology, 
I became a radiologist “by order of the 
Surgeon General of the Army ” When I 
thmk of the many years of our assoaation, 
which has become an abidmg fnendship, 
I feel hke quotmg a httle verse written by 
Su Wdham Watson but quoted by Gilbert 
Chesterton m reference to his fnend 
Hilaue Belloc 

"Not without honor my years ran, 

Nor yet without a boast shall end, 

For I was Shakespeare's countryinan. 

And were not yon my fnend?” 

1835 Eye St . N W 
Washmgton 6, D C 
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Arthur C. Christie 


Dectmbtr 


upon, film readmg alone wU largely dis- 
appear and that everywhere radiologists 
wiU follow the best traditions of our spe- 
cialty which have been established by the 
leaders during the first fifty years If they 
do so, they will find themselves occupying 
an increasingly important place as honored 
and valuable medical consultants That 
there are any msuperable economic diffi- 
culties to the accomplishment of this end, 
I do not beheve If they do not do so, 
they can readily be replaced by a combi- 
nation of the \-ray technician and the spe- 
ciahsts m other branches who mterpret 
their own films 

The necessity for closely integrating 
radiology with clinical medicme is greater 
now than ever before because of many re- 
cent advances in various fields The ad- 
vent of chemotherapy and penicillin has 
brought about important modifications in 
roentgen catena which the radiologist can 
mterpret correctly only if he is in touch 
ivith tlie chmcal aspects of the case m 
question The advances m surgery of the 
chest are such that it is only by frequent 
consultation with the chest surgeon and 
close co-operation with him that the radiol- 
ogist can render the great service that is 
expected of him today The same holds 
true in the gastro-intestmal tract, the 
brain, and other fields 


radiologist occupies a strategic position 
because of the contribution that he must 
make both to the diagnosis and treatment 
of cancer 

Even m such a fragmentary account of 
the place of George Holmes m the develop- 
ment of Amencan radiology as I have been 
able to give m this address, I cannot omit 
reference to what has constituted probably 
the most important aspect of his life’s 
work, the contnbutions which he has made 
as a teacher Among the early pioneers 
of radiology, Holmes’ closest counterpart 
was Hickey, who was also a great teacher 
In personality the two were much alike 
I have known them both as qmet, modest, 
kmdly men, who, throughout their fives, 
took a keen interest m trammg and de- 
veloping younger men Both of them 
always exhibited a kmdly s}Tnpathy and 
understandmg in their relations with stu- 
dents and assistants, but both were exact- 
ing m their requirements Their students 
had to be well founded m pathology, 
especially m gross pathology, and m them 
knowledge of internal medicme Before 
final conclusions could be drawn m any 
case, the roentgen findmgs had to be cor- 
related with the history and chmcal 
aspects of the case Their students also 
received thorough trammg m the tech- 
nical phases of radiology and were con- 


This co-operation that can come about 
only by frequent consultation between the 
radiologist and other chmaans is, if pos- 
sible, more important in the field of therapy 
than m that of dmgnosis It was m this 
field that Holmes made one of his out- 
standmg pioneer contributions The thy- 
roid dime at the Massachusetts General 
Hospital, of which he was the mam movmg 
spint, actmg as haison between surgeon 
and mtemist, gave the inspiration and ex- 
ample for tumor dimes It is now recog- 
mzed that the best method of deahng with 
the problem of diagnosing and treatmg 
cancer is through the well organized tumor 
chmc, m which the surgeon, the radiologist, 
the mtemist, and the chmcal pathologist 
all have equal voice and m which no one of 
them IS dommant In such dimes the 


stantly dolled to develop keen powers of 
observation The thoroughness and fun- 
damental nature of the trammgreceived by 
the students of both Holmes and Hickey 
remind one, by contrast, of the senten- 
tious reply which Thoreau made to Emer- 
son when the latter said to him that he 
understood that Harvard was now teach- 
mg all branches of knowledge “Yes,” 
said Thoreau, “all of the branches, but 
none of the roots ’ ’ Like all great teachers, 
Hickey and Hohnes mspired then* students 
by their personal example Both of them 
occupied places of digmty and influence on 
their respective faculties and hospital 
staffs They demonstrated daily m con- 
sultations with mdividual physicians and 
m chmcal conferences the important place 
of radiology m the whole medical field 
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and roentgenologist, naturally leads to bet- 
ter treatment of the patient and increased 
knowledge of the disease The intelhgence 
and the abdity to obtam co-operation 
which enabled Dr Hohnes to estabhsh the 
first tumor clmic are an unquestionable 
contnbubon to the field of cancer research 
Now, after trainmg 45 residents in this 
speaalty and having had 50 graduate as- 
sistants under his tutelage for six months 
or more, Dr Hohnes has returned to 


Marne, his native state, but he is stiU in- 
terested m our progress He returned to 
hear Dr Arthur C Christie, an old fnend 
and roentgenologic associate, dehver the 
second George W Holmes Annual Lecture 
on May 17, 1946 The opportumty of 
reading both lectures, which appear m 
this issue of Radiology (pages 602 and 
608), will be of mestimable value to both 
the embryo and the well-developed radi- 
ologist Hugh F Hare, M D 


Employment of Persons with Defective Vision 
as Darkroom Technicians 


In September 1944, the Philadelphia 
Naval Hospital began the use of bhnded 
veterans as \-ray darkroom techmcians ^ 
This was undertaken both to alleviate the 
man-power shortage existmg at the time 
and as part of the rehabihtation program 
for these veterans The mitial test met 
with such success that the practice has 
not only been continued m the Philadel- 
phia Hospital but has been mcorporated as 
part of the rehabihtation program for the 
bhnd at Army Hospitals at Avon, Conn , 
and Valley Forge, Perma 
The selection of personnel for this task 
niust be carefully undertaken, as the bhnd 
are subject to all the faults of the sighted. 
With the additional handicap of dmumshed 
vision The work reqmres mtelhgence and 
a sense of responsibihty along with meticu- 
lous attention to details in order to minimize 
nustakes There is no doubt that personnel 
^th hght perception learn faster and make 
fewer initial errors than the totally bhnd 
Once the routine is memorized, however, 
Work progresses smoothly As is well 
toown, the average techmaan usually 
shuns this type of work simply because it 
IS confining and must be done m partial 
!wkness The man or woman with di- 
joinished sight does not mind this restnc- 
lon and is stimulated by the responsibihty 
placed upon him 


Koai, FArrH C X ray 
lion nf?? Training as an Adjunct to the Rehabilita- 
USNavMBuUld 1382-1387. 


Few modificabons in eqmpment are nec- 
essary After the temperatiue of the in- 
flowmg water has been controlled, a stnet 
time schedule m developmg and fixing is 
followed Braille aneroid type thermome- 
ters are manufactured by the Perkms 
Institute for the Bhnd, of Watertown, 
Mass These may be partially enclosed, 
for protection, m a copper case and sub- 
merged in the developmg solution A 
source of error of one to two degrees be- 
tween the au and water temperature ex- 
ists, but this variation may be recognized 
and adjusted with experience With ac- 
curate thermostatic control this error is 
minimized The usual interval timer is 
adapted by fixmg lead shot to the face 
with adhesive A metal pomter may be 
fastened to the setscrew if the face is cov- 
ered by glass 

In addition to the World War II veter- 
ans with dimimshed vision, there are in 
many commumties others similarly handi- 
capped, who are deservmg of the oppor- 
tumty of gainful employment These 
people as a group want no favors, but are 
extremely grateful for the opportumty to 
prove them abihty at certain tasks Dark- 
room work fits in this category This job 
can be ably handled by the bhnded, par- 
ticularly in hospitals or offices with suffiaent 
work-load to utihze full-time darkroom 
help, while other employees assume the 
more demanding techmcal duties else- 
where Ellwood W Godfrey, M D 
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The George W Holmes Annual Lecture 


On May 16, 1945, Dr George Winslow 
Holmes delivered the annual oration of the 
New England Roentgen Ray Soaety Im- 
mediately following his lecture, it was pro- 
posed, and unanimously approved by the 
Society, that this lecture be designated the 
first George W Holmes Annual Lecture 
and that each year some outstanding saen- 
tist, regardless of specialty, be mvited to 
dehver, at the closmg session of the Soci- 
ety, the annual Holmes Lecture 
In creabon of this lecture the respect and 
love of all members of the Soaety for Dr 
Holmes played equal parts Many mem- 
bers of the group received their baming m 
radiology under his tutelage at the Mas- 
sachusetts General Hospital, while others 
have been bamed by his mtellectual sons 
and grandsons Qmte apart from this, the 
respect m which he is held by all members 
of the Soaety has mcreased durmg the 
years not only for his abihty as a radiolo- 
gist, but for his zeal and quality m the 
pracbce of medicme He has, further- 
more, a quahty difficult to descnbe m 
words but invariably assoaated with hm 
the abihty not alone to think clearly but 
to give expression to his thoughts ana 
ideas with clanty and simphaty for those 

of us who are less gifted 

Dr Holmes recaved his medical de^ee 
from Tufts Medical School m 1906, follow- 


aated wth Dr Dodd until the latter’s 
death m 1917 Dr Holmes then became 
roentgenologist at Massachusetts General 
Hospital, a post which he held unbi his 
retirement m 1941 On Sept 11, 1942, he 
was recalled to acbve duty as chief, and 
served for the durabon of the war, until 
June 1945 The posibons held by Dr 
Holmes m the Harvard Medical School 
closely paralleled those at the Hospital 
He served as assistant m roentgenology 
from 1913 to 1917, mstructor m roentgen- 
ology from 1917 to 1923, assistant profes- 
sor of roentgenology from 1923 to 1931, 
and chmcal professor of roentgenology 
from 1931 to 1941 On his retirement 
from the Hospital m 1941 he was named 
Professor Ementus 

There are few of us who have entered 
the medical field who have not studied Dr 
Holmes’ textbook, Roentgen Interpretation, 
first published m 1919 and now going mto 
its seventh edibon This book, which has 
stood the test of time both for students and 
roentgenologists, is clear, prease, and 
complete To realize how well it was ongi- 
nally done, it is necessary only to review 
the most recent edibon and see how many 
of the ongmal plates and diagnosbc meth- 
ods are unchanged 

As may be judged by reading the annual 
orabon dehvered by Dr Holmes, his in- 
terests were divided between diagnosis 

.-TX* . . _1 f 1 


UUIU i ,1 ^ 

mg which he served h^ mt^s^^p^^ therapy The study of mahgnant 

Long Island Hospital and the growths and their proper beatment was of 

Hospital His first formal touch ra ^ It was his 

cam. when he was womttd paea , 


iTgrapher at ^ 

Dodd In December 1911 his btle w 
changed to assis^t 

m capaaty he continued to be asso- 


idea to form the tumor dime of the Massa- 
chusetts General Hospital, which holds 
high rank today and has been a model for 
many others throughout the country The 
tumor dime, offering as it does the com- 
bmed opimons of the pathologist, surgeon, 
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the \-ra> equipment busmess m the capacity of a 
salesman, m 1905 From that time until his death 
he was continuously associated with the industry 
His career thus paralleled the development of ra- 
diologv from its early days to its present position as 
one of the great meical specialties 

Books Received 

Books received are acknowledged under this head- 
ing, and such notice may be regarded as recogmtion 
of the courtesy of the sender Reviews will be pub- 
hshed m the interest of our readers and as space per- 
nuts 

Principles in Roentgen Study of the Chest By 
B''rLLtAii Snow, M D , Director of Radiology, 
Bronx Hospital, Roentgenologist-m-charge, Har- 
lem Hospital, New York City A volume of -ll-i 
pages, with oOS lUustrations Pubhshed by 
Charles C Thomas, Spnngfield, lU , 1946 Pnce 
SIOOO 

A Handbook of Radiography B> John A Ross, 
M A (Camb ) M R C S (Eng ), L R C P (Load ). 
DMRE (L’pool), Visiting Radiologist, Alder 
Hey Children’s Hospital, Liverpool, Hon Radi- 
ologist, Warrmgton Infirmary. Warrington, Ra- 
diologist, General Hospital, Wamngton, Hon 
Radiologist, The St Hdens Hospital, St Helens, 
Lancs , Chmcal Assistant, X-Ray Department, 
Royal Umted Hospital, Liverpool, Assistant Lec- 
turer in Radiology, University of Liverpool A 
\olume of 105 pages with 92 illustrations Pub- 
lished by H K Lewis 8^ Co , Ltd , London, 2nd 
ed , 1946 Price 10/6d net 

Book Reviews 

The Chest A Handbook of Roentgen Diagno- 
sis Bv Leo G Rigler, M D , Professor and 
Chief, Department of Radiologi, University of 
Minnesota \ volume of 352 pages, with 338 il- 
lustrations Published by The Year Book Pub- 
lishers, Chicago, 1946 Pnce Su 50 

The “atlas plan of presentation is particularly 
uell adapted to roentgenologic treatises and the Year 
Book Pubhshers have done well to emploi it in their 
excellent senes of Handbooks on Roentgen Diagno- 
sis The volume on The Chest, the tifth in the senes, 
follows the plan of its predecessors — a bnef descnp 
tion of the salient points of roentgen examination 
and diagnosis for the conditions under consideration, 
followed and illuminated bj a senes of plates with 
accompanjmg descnptions The illustrations, for 
^e most part from the author’s own files, are excel- 
lent and appear to lia\ e lost little in reproduction 
Methods of rocntgcnograpluc and fluoroscopic 
examination are descnbed m a prehmmary chapter, 
and pliotofluorogniins arc reproduced for compan- 
soii with standard films \ brief discussion of the 


mdications for body-section roentgenography is also 
included, but the author has onutted details of the 
techmc as too elaborate for a handbook of this type. 

’The second of the three mam divisions of the book 
IS devoted to the normal chest, the anatomic vana- 
tions which may be expected, the bronchographic 
findmgs, and the physiology of the respiratory tract 
An mterestmg feature is the diagrammatic repre- 
sentation of the vanous anatomic structures super- 
imposed upon postero-antenor and lateral films of 
the normal thorax 

The bulk of the book, as would be expected, is de- 
voted to the diseases of the chest, taking up in order 
the lungs and bronchi, mediastinum, and pleura. 

Dr Rigler’s wide e.xpenence as a teacher is re- 
flected m the many helpful suggestions which he has 
included, as well as in ins clear and succmct presen- 
tation of facts The book will have a great usefulness 
m the hands of the student and practitioner as well 
as in the roentgenologic laboratorj 

The 1946 Yevr Book of Radiology, July, 1945- 
June, 1946 Diagnosis, edited by Charles A. 
Waters, M D , Assistant Professor of Roentgen- 
ologjq Johns Hopkms University School of Medi- 
cme, Assoaate Editor, Whitmer B Firor, MD, 
Instructor in Roentgenology, Johns Hopkms 
Umversity School of Medicine. Therapeutics, 
edited by lR.t 1 Kaplan, M D , Director, Radia- 
tion Therapy Department, Bellevue Hospital, 
New York City, Chmcal Professor of Surgery 
New York Umversity Medical College, Associ- 
ate Editor, Sidney Rubbnfeld, M D , Visitmg 
Radiation Therapist, Bellevue Hospital A vol- 
ume of 463 pages, with 408 dlustiutions Pnb- 
hshed b> The Year Book Pubhshers, Inc , Chi- 
cago, 111 , Pnce S5 50 

The Year Book of Radiology has become so much a 
part of the radiological hterature of .America that a 
review of the latest volume seems almost superflu- 
ous The present issue, as we are reminded in the 
mtroduction, is the first "to be compiled, edited and 
pubhshed dunng the Atomic .Age," but the editors 
have wisely resisted any temptation to stray too far 
afield from the realm of medical radiology' 

The volume covers chiefly the penod between 
July 1945 and June 1946, but happily there have 
been included some earher papers from the foreign 
hterature not previously available It is well to 
have some of the gaps created by the conditions of 
world conflict thus filled While the imtenal is 
presented largely m the form of abstracts, these are 
so classified and arranged that the effect is that of a 
continuous review presented under appropnate 
headings The abstracts tberaseh es are comprehen- 
sive, though concise, and are well illustrated by ex- 
cellent reproductions of manv of the original cuts 
It IS gratifying to see tliat each picture cames m its 
legend adequate acknowledgment of the source 
Brief but pomted editonal comments throughout the 
work enhance its v alue 
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AIINNESOTA RADIOLOGICAL SOCIETY 

Al the raeetusg of the Minnesota Radiological So- 
aety m Rochester, on Oct 26, the following program 
was presented 

Radioactive Iodine m the Treatment of Exophthal- 
mic Goitre S F Haines 

Unusual Case of Giant Cell Tumor of Bone Treated 
with X-Ray J J Wells 

X-Ra> Treatment of hlalignancy of tlie Testis 

, E T Ltddy 

Review of DilTerent Aletliods of Radium Therapy 
for Carcinoma of tlie Cervix L M Vaughan 
Essential Rnnaples of Radium Therapy for Carci- 

uonia of the Cervix H H Bmoing 

Role of Alplia and Beta Particles in Radium Ther- 
apy R E Frtckc 

Loss of Radon from Radon Ointment 

M M D Williams 
Amebiasis in Xaval Personnel John D Camp 

A Case of Diffuse Lyraphomatous Involvement of 
tlie Colon ^ 

The Chaical Syndrome Associated with Pulmonary 
Aitenovenous Fistula Report of a Case 

H B Bnrchell 

Motion Picture A Case of Pulmonarj Arteno- 
venous Fistula H B Bnrchell and 0 T Ctagett 
The Diagnosis of Carcinoma of die Stomach by 
Chest Radiography B R Ktrklm 

Thynuc Tumor Assoaated uatli Myasthenia Gravis 

C Alien Good 

Scleroderma of the Viscera David G Pugh 

Lesions of the Small Bones of the Feet Neuro- 
trophic or Infectious’ John R Hodgson 

The dinner speaLer, introduced by Dr Charte 
Sutherland, was E J Baldes. who took as his sub- 
ject “Europe Today 

TEXAS RADIOLOGICAL SOCIETY 

The next meeting of the Texas Radiological So 
ciety will be held at the Rice Hotel, Houston, Jan 
25. 1947 

INDIAN JOURNAL OF RADIOLOGY 

At the First Indian Congress of Radiology^ held 
m Idadras m February of this year, it ivas decided to 
undertake the pubhcation of an Indian Jourml oj 
Radiology The new journal is to appear quarterly 
a I ausDices of the Indian Radiological Asso- 
'“J,l'tl5S57^oonamallee High Road, Kdpa^, 

K M Rai, both of iHadras 

professor H HOLTHUSEN 

nre from a letter received 


by Dr E R Borne of New Orleans We are in- 
debted to Dr Bowie for permission to reproduce 
them here 

"Taking into account the extraordinary cuemn- 
stances of the time being, my family and myself are 
well off Certainly we can never forget that our 
eldest son did not return from service but fell towards 
the end of the war near the German frontier m Lux- 
embourg My two younger sons, who also served 
in the army, returned safely without being senously 
mjured They are now students at the University 
of Hamburg We had the imhkely chance to save 
our home during the whole time of air-raids and st2S 
to live in it, although of course we have given away 
part of it to fugitives and out-bombed persons, so 
that we ourselves arc now restneted to the upper 
floor 1 lost mj pnvate Roentgen Laboratory' July 
1943 by fire but had the chance to save my “Strah 
leninstitut’’ at St Georges Hospital So I am able to 
continue nij' work as the Radiologist of that hospi- 
tal Under present conditions it would have been 
impossible to rebuild the plant if it had been de- 
stroyed 

“Certainly we have to face many difBculbes aris- 
ing from the very' severe housmg question and con- 
cerning the feeding question, a problem especially 
complicated in the big towns Nevertheless, we 
are looking fonvard with good hope and we were 
widely encouraged bv the speech dehvered bv your 
Prime-Mimster Byrnes at Stuttgart last week (I^ 
Holthusen’s letter is dated Sept 9, 1946 ] The 
amount of material and spiritual destruction in our 
country is enormous The cutting off of all commun 
ications with our friends abroad in consequence of 
the isolation provoked by the narrow minded and 
cnmmal pohev of the Nazis belongs to it Onlv 
very graduallv we shall be able to repair these dam- 
ages OTule I hope that in times to come the rela- 
tions with our colleagues abroad and the TO-opera- 
Uon with them will be restored I feel that it is 
still much too early to show any actmty from our 
side I consider it a great pnvilege for me that you 
have again extended your hand towards me Your 
letter has indeed produced in mv heart veiy warm 
feelings of thankfulness and the memory of so many 
lucky hours spent in your country, especially dur- 
ing my first joumev to the United States in 1929 

In Memonam 

CARL F DICK. M D 

Dr Carl F Dick, a pioneer in the field of \ ray 
equipment and founder of the Dick X Ray Com- 
pany, died on Oct 20 Dr Dick was bom on July 
19 1S7S, at Cannelton, Ind He was graduated m 
nt^cme from Vanderbilt University, and after a 
short penod of pracUce m Evansville, Ind , entered 
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RADIOLOGICAL SOCIETIES OF NORTH AMERICA 


EdUor’s Note — Will secretanes of societies please co- 
operate by sending information to the editor 

UNITED STATES 

Radtologtcal Society of North America — Secretary, D S 
Childs, M D ,607 Medical Arts Bldg .Syracuse 2.N Y 
American Roentgen Ray Society — Secretary, Harold 
Dabney Kerr, M D , Iowa City, Iowa. 

American College of Radiology — Secretary, Mac F 
Cahal, 20 N Wacker Dr , Chicago 6, 111 
Section on Radiology, A M A — Secretary, U V Port- 
mann, M D , Cleveland dime, Cleveland 6, Ohio 

ALABAMA 

Alabama Radiological Society — Secy -Treasurer, John 
Day Peake, M D , Mobile Infinrutry, Mobile 

AHKANSAS 

irkansas Radtologtcal Society — Secretary, Fred Hames, 
AI D , Pme BluS Meets every three months and 
annually at meeting of State Medical Society 


Palmer House, second Thursday of October, November, 
January, February, March, and April 
Hhnois Radiological Society — Secretary-Treasurer, Wil- 
ham DeHoUander, M D , St J’ohns’ Hospital, Spring- 
field Meetmgs quarterly by announcement 
Illinois State Medical Society, Section on Radiology — 
Secretary, Frank S Hussey, M D , 260 East Superior 
St , Chicago 11 

QtDIAKA 

The Indiana Roentgen Society — Secretary-Treasurer, 
J A Campbell, M D , Indiana Umversity Hospitals, 
Indianapolis 7 Annual meeting in May 

IOWA 

The Iowa X-ray Club — Secretary, Arthur W Erskme, 
M D , 326 Higley Buildmg, Cedar Rapids Meets 
during annual session of Iowa State MedicM Society 

KENTUCKT 

Kentucky Radiological Society — Secy -Treasurer, Sydney 
E Johnson, M D , 101 W Chestnut St , Louisville 


CALIFORNIA 

(^Itfornta Medical Association, Section on Radiology — 
Secretary, D R MacCoU, M D , 2007 Wilshire Blvd , 
LOS Angeles 5 

Angelw County Medical Association, Radtologtcal 
^lion Secretary, Roy W Johnson, M D , 1407 South 
SL, Los Angeles Meets second Wednesday of 
each month at County Society Buildmg 

Society — Secretary, L Henry Garland, 
. 11 ' . St , San Francisco 8 Meets an- 

nually with Cahfomia Medical Association 

&a Diego Koeulgen Society — Secretary, R F Niehaus, 
c Fourth Ave., San Diego, Calif Meets 

nrst Wednesday of each month 

^n Francuco Radiological Society — Secretary, Joseph 
Levita, hi D , 516 Sutter St , San Francisco 2 Meets 
fflonmly to the third Thursday at 7 45 P m , first six 
months of the year in Lane Hall, Stanford Umversity 
months in Toland Hall, Um- 
versity of California HospitaL 

COLORADO 

■^ic/ogical Club — Secretary, Washington C 
ih j ® ' ^1*^7 Hospital, Denver 6 Meets 
mirafndayofeachmonth, Colorado School of Medicme 

CONNECTICUT 

<^nnecltcul State Medical Society, Section on Radiology 
M Loivman, M D , Grace-New 
Kim ‘' ^°5Pihil Grace Unit, New Haven Meetings 
bimonthly, second Thursday 

FLORIDA 

r -Sociely — Secy -Treasurer, Maxey 

Jr . M D , 333 West Mam St , S , GamesviUe 


LOUISIANA 

Louisiana Radtologtcal Society — Secretary-Treasurer, 
Johnson R Anderson, M D , No Louisiana Sanita- 
rium, Shreveport Meets with State Meihcal Society 
Orleans Parish Radtologtcal Society — Secretary, Joseph 
V Schlosser, M D , Chanty Hospital of Louisiana, 
New Orleans 13 Meets first Tuesday of each month 
Shreveport Radiological Club — Secretary, Oscar O 
Jones, M D , 2822 Greenwood Road Meets monthly 
September to May, third Wednesday, 7 30 p iL 

MARYLAND 

Baltimore City Medical Society, Radtologtcal Section — 
Secretary, Charles N Davidson, M D , 101 West Read 
St , Baltimore 1 


MICHIGiAN 

Detroit X-ray and Radium Society — Secretary-Treasurer, 
E R Witwer, M D , Harper Hospital, Detroit 1 Meet- 
ings first Thursday of each month from October to May, 
at Wayne County Medical Society club rooms 

MINNESOTA 

Minnesota Radiological Society — Secretary, A T Sten- 
strom, M D , Minneapolis General Hospital, Mmne- 
apolis 26 Meetmgs quarterly 

MISSOURI 

Radiological Society of Greater Kansas City — Secretary, 
John W Walker, M D , 306 E I2th St , Kansas City, 
Mo Meetmgs last Fnday of each month 
St Louis Society of Radiologists — Secretary, Edwm C 
Ernst, M D . 100 Beaumont Medical Bldg Meets on 
fourth Wednesday of each month, October to May 


OEOHGU 


Society— Secretary-Treasun 
- -I'S Peachtree St . N E . A 
mu of A r ^’ovember and at the annual met 
'K 01 State Medical Association 


NEBRASKA 

Nebraska Radiological Society —Secretary-Treasurer 
Donald H Brmt, M D , University of Nebraska Hos- 
pital, Omaha 5 Meetmgs third Wednesday of each 
month at 6 pjj in either Omaha or Lmcoln 


ILLINOIS 


\\'^^‘‘^"^^^,’fS<^'ch—SecTelaTy,T J Wachowski, 
' '‘‘0 Lllis A\e, Wheaton Meets at the 


HEW ENGLAND 


lYeai England Roentgen Ray 
urer, George Levene M D 


Society — Secretary-Treas- 
Massachusetts Alemonal 


623 




622 


Announcements j\nd Book Reviews 


Dfcembd IW6 


Dr Charles A Waters and Dr Whitmer B Firor 
continue to edit the section on Diagnosis, while Dr 
Ira I Kaplan is joined by Dr Sidney Rubenfeld m 
editing the section on Rndiothempeutics AH are 
to be congratulated on maintaining the high stand- 
ard of excellence that has been set by the earlier 
volumes in tlie senes 

Mongolism tND Cretinism A Study op tue 
Clinical Manifestations ,ujd the General 
Pathology of Pituitary jvnd TimioiD Defi- 
ciENCv By Clemens E Benda, il D , Director, 
Wallace Research Laborator}' for the Study of 
Mental Defiaency, Wrentham, IMass , Instructor 
in Neuropatliolog> , Harvard Medical School, 
Assistant m Psychiatrj', Massachusetts General 
Hospital , Lecturer, Postgraduate Seminar, Massa- 
chusetts Department of Mental Health A vol- 
ume of 310 pages, wth 101 illustrations Pub- 
lished by Grime & Stratton, New York, 1946 
Pnee SG 50 

The astoundmg madence of mongohsm m the 
United States, plaang its bhght on six thousand 
newborn infants annually and multipljnng its mis- 
ery through SL\ thousand families, is indicative of the 


need of a^ thorough study of this problem Dr 
Benda’s timely book is a scholarly milestone on the 
road to a fuller understandmg of the condition 
The clmical picture of the disease is reviewed m 
detail, and the occurrence m both infants of four 
pairs of fraternal dizygotic twins is desenbed, added 
evidence that the maternal state of health has a di- 
rect beanng on the offspnng, as opposed to an in 
hentance factor One chapter is devoted to the 
roentgenologic aspects of mongohsm and cretinism 
Roentgen studies of the carpal centers, mdicatmg 
low thyroid function, and of the hand, showing the 
pathologic middle phalanx of the httle finger, are 
presented, and the x-ray characteristics of the mon- 
goloid and cretin skull are discussed Considerable 
space IS devoted to the physiology and chmeal inter 
pretation of the matenml state dunng pregnancy , a 
field m which the next great advances wdl probably 
be made An important chapter is included on pre- 
vention, m relation to maternal age, maternal exhaus 
tion, tendency to abortion, periods of sterility, 
and actual disease Careful directions regarding 
treatment of the child are mcluded, with a discus 
Sion of pituitary and thyroid preparations The 
book IS a hbrary of facts about mongohsm, relat- 
mg them m a comparative way to cretimsm 
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Radiological Societies 


Becttmlrtr 1946 


Hospitals, Boston, Mass Meets monthly on third 
Tnday at Boston Medical Library 


NEW HAMPSHIHE 

New Hampshire Roentgen Society — Secretary, Albert C 
Johnston, M D , Elliot Cominuiiity Hospital, Keene 

NEW lEBSEY 

Radiological Society of New Jersey — Secretary, W H 
Seward, M D , Orange Memonal Hospital. Orange 
Meetings at Atlantic City at tune of State Medical 
Society and midwinter in NewarL as called 

NEW yOEK 

Associated Radiologists of New Fori, Jtic — Secretary, 
Wilham J rrancis, M D , East Rockaway, L I 
Brooklyn Roentgen Ray Society — Secretary Treasurer, 
Abraham H Levy, M D , 1354 Carroll St , Bklyn 13 
Meets fourth Tuesday of every mouth, October to April 
Buffalo Radiological Society — Secretary-Treasurer, 

Mario C Gian, M D , 010 Niagara St , Buffalo 1 
Meetings second Monday evening each month, Octo- 
ber to Slay, inclustve 

Central New York Roentgen Society — Secretary Treas- 
urer, Carlton F Potter, M D , 425 Wavcrly Ave , Syra- 
cuse 10 Meetuigs m January, May, and October 
Long Island Radiological Society — Secretary, Marcus 
Wiener, M D , 1430 4Sth St , BrooUyn 19 Mcetmgs 
fourth Thursday evening each month at Kings County 
Medical Bldg 

New York Roentgen Society — Secretary, Wm Snow, 
M D , 941 Park Ave , New York 2S 
Rochester Roentgen-Ray Society — Secretary, Murray P 
George, M D , 200 Crittenden Blvd , Rochester 7 
Meets at Strong Memorial Hospital, third Monday, 
September through May 

NORTH CAROLINA 

Radiological Society of North Carolina — Secretary- 
Treasurer, faincsC Hciuplull, M D , Professional Bldg , 
Charlotte 2 Meets m May and October 


Pittshurgli Roentgen Society — Secretary-Treasurer, Les- 
ter M J Freedman, M D , 415 Highland Bide 
Pittsburgh 6 Meets second Wednesday of each 
month at 6 30 p M , October to May, inclusive 

HOCaCY MOUNTAm STATES 

Rocky Mountain Radiological Society — Secretary A M 
Popma, M D , 220 iV First St , Bo^, Idaho 

SOUTH CAROUNA 

South Carolina X-ray Society — Secretary-Treasurer, 
Robert B Taft M D , 103 Rutledge Ave .Charleston 16 

TENNESSEE 

Memphis Roentgen Club — Meetings second Tues 
day of each month at University Center 
Tennessee Radiological Society — Secretary-Treasurer, 
J Marsh Frdre, M D , 707 Walnut St , Chattanooga 
Meets annually mth State Medical Society in April 

TEXAS 

Dallas- Fort Worth Roentgen Study Club — Secretary, 
X R Hyde, M D , Meda^ Arts Bldg , Fort AVorth 2. 
Meetings on third Monday of each month, m Dallas in 
the odd mouths and m Fort Worth m the even months. 
Texas Radiological Society — Secretary Treasurer, R 
P O’Bannon M D , 650 Fifth Ave , Fort Worth 4 

UTAH 

Utah State Radiological Society — Secretary-Treasurer, 
M LowTy Allen, M D , Judge Bldg , Salt Lake City 1 
Meets third Wednesday, January, ^larch. May, &p- 
tember, November 

VIHGINJA 

Virginia Radiological Society — Secretary, E Latan 
Flanagan, M D 216 Medical Arts Bldg . Richmond 19 

WASHINGTON 

Washington State Radiological Society — Secretary-Treas 
urer, Frederic E Templeton, M D , 414 Cobb Bldg , 
Seattle 1 ileetings fourth Monday of each month, 
October through May, at College Club, Seattle 


NORTH DAKOTA 

North Dakota Radiological Society — Secretary, Charles 
Heilman, M D , 133S Second St , N , Fargo 


OHIO 

Ohio Radtologtcal Society —Secretary, Henry Snow. 
M D , 1061 Reibold Bldg . Dayton 2 Next mectmg at 
annu^ meeting of the Ohio State hledical Association 
Central Ohio Radiological Society —Secretary, Hugh A 
Baldwin, 347 E State St , Columbus 
Cleveland Radtologtcal Society — SecreJary-Trecuurer, 
CarroU C Dimdon, M D , 11311 Shaker Blvd . Cleve- 
land 4 Meetings at 6 30 P ii on fourth Monday of 
each month from October to April, mclusive 
Radtologtcal Society of the Academy of Medicine (Cin- 
cinnati Roentgenologists) — Secretary-Treasurer, Sam- 
uel Browm, M D . 707 Race St , Oncmnati 2 Meet- 
ings held third Tuesday of each month 

PENNSYLVANIA 

Fennsylvania. Radiological Socieiy -Secretary-Treasurer, 
L E Wurster, M D , 416 Pine St , WiUiamsport 8 
Philadelphia Roentgen Ray Society— Se^etary, C^vm 
L Stewm-t, M D , Jefferson Hospital, PhUadelpliia 7 
Meets first Thursday of each month at 8 00 p M , from 
October to May m Thomson Hall, 21 S 22d St 


WISCONSIN 

Milwaukee Roentgen Ray Society — Secretary-Treasurer, 
C A H Fortier, M D , 231 W Wisconsm Ave , Mil- 
waukee 3 Meets monthly on second Monday at the 
Umversity Club 

Radiological Section of the Wtsconstn State Medical 
Soaely — Secretary, S R Beatty, M D , 185 Hazel St 
Oshkosh Two-day meeting m May and one day at 
annual meeting of State Medical Society in September 
University of Wisconsin Radiological Conference — 
Meets first and thud Thursdays 4 to 6 p u., September 
to May, inclusive. Room 301, Service Memonal Insti- 
tute, 426 N Charter St., Madison 6 

CANADA 

Canadian Association of Radiologists — Honorary Score 
tary-Treasurer, E M Crawford, M D , 2100 Marlowe 
Ave , Montrei; 28, Quebec 

La Sociilt Canadteniie-FranQatse d’Eleclrologie et d$ 
Radtologte Mbdtcales — General Secretary, Ongfine Du 
fresne, M D , Institut du Radium, Montreal Meets 
on third Saturday of each month 

CUBA 

Soctedad de Radtologia y Fisioterapia de Cuba — Offices 
m Hospital Mercedes, Havana, Meets monthly 
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ROENTGEN DIAGNOSIS 


THE HEAD AND NECK 

Lipoma of the Corpus Callosum A Chmcopathologic 
Study Carl F List, John F Holt, and Marjone Ever- 
ett Am J Roentgenol 5S 126-134, February 1916 

Tuo cases of lipoma of the corpus callosum arc re- 
corded, bringing the total number lu the literature to 30 
Anatomically these bpomas are cncapsu]ate»d tumors 
lying on tile dorsal surface of the corpus callosum be- 
neath the leptomciimgcs, usually occupymg the anterior 
portion altliough they may extend posteriorly The 
sue and consequently the normal structures involved 
vary The antenor cerebral arteries arc incorporated 
in the tumors Histologically the lesion is typical of 
lipoma found clseu here in thebody No neural cleiiieiits 
appear, but calcification cither as psammoma bodies 
or islands of true bone is present Associated central 
nervous system or skeletal aiionialies are common 
Theories as to pathogenesis vary, but the authors con- 
sider the explanation that the lipoma is a tumor bke 
nialfomiatioii arising from priimtve membranes of the 
bram as the most acceptable There is no predilection 
for sex or age, and there is no diagnostic Hiuieal syn- 
drome Roentgen diagnosis is, however, sometiincs 
possible, though little stress lias been placed on this m 
the literature 

Rocutgeiiologtcally, the diagnosis may be made on 
the basis of a ueil circumscribed area of radioluccncy 
in the mid line m the frontal region, calcification, uhicli 
may outline tlie tumor in plain skull films, enccphalo- 
grapluc findings of wide separation of the lateral ven- 
tricles anteriorly and concave mesial iiiargnis of the 
lateral ventricles 

Surgery is contraindicated because of the close re 
lationship of the anterior cerebral arteries 

VLizAUBTtt A Clark, AX D 

Injection of Oxygen into Tenon’s Capsule Harold 
G Scheie and Plulip J Hodes Arch Ophth 35 13-14, 
January 1946 

The injection of a contrast medium into Tenon’s cap- 
sule (Spackman Am J Ophth 15 1007, 1932) is an 
invaluable procedure for the roeutgenographic localixa- 
tion of mtraocular foreign bodies In the authors’ cx- 
peneiicc oxygen is superior to air and carbou dioxide 
for this purpose It produces excellent visualuation 
of the globe, it is absorbed slowly enough to pemut re- 
examination when necessary, yet fast enough to avoid 
the risk of vitreous escaping at operation Spackraan’s 
technic for injectmg air into Tenon’s capsule was used 
and IS described agam here The authors found then- 
results inth this procedure more accurate than with the 
stereoscopic method of Griffin, Gianturco, and Goldberg 
(Radiology 40 371, 1943). in which a semi-opaque arti- 
ficial eye is used to outline the globe 


monary disease, and m approximately 75 per cent of 
these, the disease was tuberculosis The highest rejec 
lion rate occurred among the older men, due to a greater 
prevalence of arrested tuberculosis 
One of the valuable contnbutions of the Army x ray 
program lias been the detection of non tuberculous 
pulmonary disease There were 224 rejections for 
various chest lesions other than tuberculosis Bron 
cluectasis was the most frequent (61 cases ) Other 
significant findings were pneumomtis, 45 cases , disease 
of the pleura, 44 cases, pulmonary fibrosis and emphji 
scina, 32 cases, mediastmal lymphadenopathy, 16 
cases, pneumoconiosis, 11 cases L W Paul, AID 

Silent and Masquerading fiitratfaoracic Lesions. Im- 
portance of Proper Identification of Lesions Discovered 
Dunng X-Ray Survej^s Richard H Overholt and 
Norman J Wilson New England J Med 234 169- 
180, Feb 7, 1946 

With the advent of mass roentgenologic chest sur 
vcys, many lesions are discovered which are not neces 
sanly identified but should be studied and defined for 
proper treatment 

In tuberculosis, the roentgenogram defines the extent 
of the disease, but cluneal and other laboratory ex- 
amiuations are necessary to demonstrate activity of the 
process Examination of sputum, and gastric wash 
mgs, cultures, and guuiea-pig moculation are all some- 
times necessary for determination of activity Stereo- 
scopic \ ray films, spot films, and fluoroscopy are often 
required lu the early period of the disease, chest films 
every one to two iveeks are necessary to show spread 

Carcinoma of the lung way he first discovered during 
a chest survey It is a disease of middle life but way 
occur at any age It is seen about foiur times as fre- 
quently la the male as m the female In very early 
cases there may be no change shoivn on the film Later 
the bronchus is blocked and localized emphysema de- 
velops As the disease progresses, atelectasis inll occur 
Alany of the changes depend upon the location of the 
tumor Bronchoscopy is a valuable procedure, espe- 
aally for securing a biopsy Aspiration biopsy should 
be done with cauaon Exploratory thoracotomy is 
coming into more general use and approval with the 
lowemig of mortality rates and advances m technic 
Mediastinal tumors have been shown to be more fre- 
quent than previously suspected Some of these 
groivths are benign, others malignant Irradiation 
wdi control the lymphomata temporanly Other tu- 
mors can be removed surgicaUy 
The authors advise that, once a chest lesion is dis 
covered every means be used to identify it Delay or 
watchful waiting should never be practised 

John B McAnbny, AI D 


'THE CHEST 

Chest Photoroentgenography m .^y PbysM Ex- 
aXtions Israel A ^er Am Rev Tuberc 
53 103-114, Rebniary 1946 

ThT^esiflts of routine radiographic ^xau^ation of 

J^of 40.283 m^—ed - 

(tir^ 
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A Tuberculosis Survey in New Orleans Chester A 
Stewart New Orleans M & S J 98 330-334, January 
1946 

Between October 1943 and July 1945 more than 
20,000 persons m Nen Orleans and vicimty were exam- 
raed for tuberculosis bypbotofluorography, 8.571 of this 
number received m addition the Mantoux test and it is 
mth this group that the present jiaper deals Tuber- 
cidm testmg of persons representing the lower soao- 
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economic level disclosed that throughout the entire life 
span tuberculosis is much more prevalent among the 
poor colored population than among the poor white 
population The difference between the two groups 
roughly parallels that existmg between their respective 
current tuberculosis death rates (m 1944, 103 6 for the 
colored race and 36,2 for the white race) The photo- 
fluorographic study resulted m the discovery of pul- 
monary mfiltrations m 103 patients In general the 
study demonstrated that photofluorography is of 
value m detectmg pulmonary lesions, but subsequent 
mvestigations are needed for accuracy m diagnosis 

Cardiac and aortic enlargement nere found to be 
more prevalent m the colored than m the white pa- 
bents, a difference which is attributed to the relatively 
higher mcidence of syphdis m the Negro 

A Note on the Occurrence of Sihcosis m Bitummous 
Coal Mmers Maunce J Small West Virgmia M J 
42 6, January 1946 

The author calls attention to the not generally known 
fact that sihcosis occurs rather frequently m mmers 
operating coal cars m bitummous inmes as well as 
among anthraate mmers and gramte and sandstone 
cutters Ten such cases, with typical clmical and roent- 
gen findmgs, have been encountered during the past 
four years, two of these patients developed sdtco- 
tuberculosis 

All of the men m this senes operated the cars that 
haul coal from the pit to the surface The grade is quite 
steep in this ascent and sand is sprinkled on the wheels 
to mcrease traction, this is ground mto a heavy cloud 
of dust of sufficiently small size to cause sihcosis This 
liaTard has been recognized by the coal companies and 
in recent years masks have been issued to the mmers 
thus exposed 


A Health Survey of Pipe Covermg Operabons m 
Constructmg Naval Vessels Walter E Fleischer, 
Fredenck J Yiles, Jr , Robert L Gade, and Philip 
Drmkcr J Indust Hyg &. Toxicol 28 9-16, January 
1940 

An mdustnal health mspection of an important U S 
Navy Coutract Yard mdicated that dustmess from mis- 
ttllaneous pipe-covcnng operations was considerable 
Md that a few of the employees had i\hat appeared to 
he an asbestosis The important mgredient of pipe- 
covermg material used m U S Navy vessels is araosite, 
a niagnesium iron sihcate of variable composition 
Smce the pipe coverer may rotate between shop and 
ship aud from small to large ship compartments, mth a 
'nde variation in dust exposure, conclusions drawn 
from other asbestos industries cannot be applied Ex- 
aramations were made of the norkmg conditions, m- 
cludmg dust counts of the air breathed and rmcroscopic 
aud chemical analysis of the dust itself, at two Govern- 
uicnt Navy Yards aud two Navy Contract Yards 
X raj cxauimation of the chests of 1,074 workers at the 
'■cvcaled onI> 3 norkers with asbestosis, 2 
° mese men had been pipe coverers for more than 
"only years, and the tlurd bad worked m the asbestos 
•u 'wljy for twenty three years before commg to work 
•n the yard From this study it is concluded that pipe 
o'enng IS not a dangerous occupation The most 
wt> operations, however, should be equipped with 

aust ventilation to keep the total dust concentra 
Iron low 


Reaction Following Bronchography with Iodized Oil 
George S Mahon JAMA 130 194-197, Jan 26, 
1946 

A brief review of the literature on reactions to lipiodol 
when used m bronchography is given Only 19 cases 
could be found with severe reactions (8 with fatal 
termmation), but the number of bronchographic ex- 
ammations from which this group origmated is not 
known 

The author presents m detail the history* (mcludmg 
autopsy findmgs) of a patient who died followmg bron- 
chography with hpiodol The exammation was made 
at 9 00 A II , at 10 30 a severe generalized convulsion 
occurred, and death ensued almost immediately, 76 
nimutes after mtroduction of the contrast medium The 
autopsy findmgs suggested an allergic asthma, though 
m the absence of clmical symptoms no mqumes had 
been made mto this phase of the history The explana- 
tion given for the death is that the tracheobronchial 
tree was allergically prepared to act as a shock organ 
and reacted to some constituent of the hpiodol, pre- 
sumably lodme Death resulted from bronchial ob- 
struction from thick mucus, with massive pulmonary 
collapse and subsequent asphyxia 

(Emtoriai, Note In a communication m the Corre- 
spondence columns of the JAMA (130 599, 
March 2, 1946) Dr George L Waldbott differs with 
Mahon as to the cause of death m this case He con- 
siders the mterval between the mstdlation of the lipio- 
dol and the development of the ' reaction” too long to 
attribute it to an allergic factor "Since the pathologic 
condition desenbed was typical of death from allergic 
asthma and smee death was due to obstruction of the 
bronchi by mucous plugs, the pree-xistmg asthma and 
bronchiectasis should be held solely responsible ” 
Waldbott draws two lessons from the case (1) If an 
asthmatic patient has much mucus m the bronchial 
tree, a hpiodol mjectioa should either be avoided or 
preceded by bronchoscopic aspiration of mucus (2) 
When an accident of this kmd occurs, the first measure 
should be the immediate msertion of a bronchoscope and 
the aspiration of the obstructmg material ] 

R S MACIvrvRE, M D 
(University of Michigan) 


Primary Mesothehoma (Endothelioma) of the Pleura. 
Case Report. Arnold D Piatt Am J Roentgenol 
55 173-180, February 1946 

The mcidence of primary mesothehoma of the pleura 
IS estunated at 1 1 per thousand necropsies The 
author's patient was a 33-year-old white woman who 
was observed over a period of two years The pre- 
sentmg symptom was persistent chest pam, assoaated 
wath loss of energy and dry cough At the time of the 
first exammation, the chest roentgenogram was mter- 
preted as serofibrmous pleurisy over the left diaphragm . 
fluoroscopically there was limitation of motion of the 
left diaphragm Fifteen months later a second roentgen 
exammation showed enlargement of the cardiac sil- 
houette, pleural effusion obscuring the left lower lung 
field, and hilar and central root branch thickening on 
both sides, extendmg toward the bases, as well as thick- 
ening of the right upper mtcrlobar septum Sis weeks 
after this a dense mass was demonstrated roentgeno- 
scopically and k-ymographically m the left oblique posi- 
Uon, arising from the region of the lower left heart sil- 
houette and m dose relation to the cardiac shadow 
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Pleural nieiotliehoma was suggested at this tune but THE DIGESTIVE SYSTEM 

only as a remote possibihty, bronchiogemc caremoraa 

beuig considered a more probable diagnosis This Abdominal Eymphogranulomatosis X.loyd F 
opinion was strengthened a month later, when severe Graver and Julian B Herrmann Am J Roentgenol 
pain developed m the pelvis and lower spine and met- SS 165-172, February 1946 
astatic infiltration w as demonstrated iii tlie pelvic bones The involvement of the gastro-mtestinal tract by 
Palliative roentgen therapy was given to the chest and Hodgkin’s disease may be classified as primary, second 
the pelvis, but relief of pain was only transient Re- ary, and extrinsic. Pnmary lymphogranulomatosis 
peated thoracentesis was done, but no malignant cells may involve any part of the gastro-mtestmal tract or 
were found m the aspirated fluid Some difheulty was several segments concomitantly It is moat frequent 
expcncnccd m forcing the aspiratmg needle into the m the stomach, where it produces a fiUmg defect usually 
plcuralspacc, but the diagnostic significance of this was interpreted as due to cancer or ulcer Superficial 
not appreciated Terminally blood appeared m tlic as- lymphadciiopatliy is seldom present In the secondary 
pirated fluid and dyspnea became severe group the gastro-mtestmal lesions are part of a gen 

Autopsy showed primary mesothelioma (eudotlie- craltzed process Symptoms may be absent and the m 
lioma) of the left pleura with an old encapsulated volvcment of the digestive tract may be discovered only 
pleural scrofibnnous hemorrliagic exudate, complete oa postmortem examination In the third group of 
compression atelectasis of t!ic left lung, nietastascs to cases there is no clinical, roentgenologic, or gastroscopic 
the pencarchuni, tlic nght Msccral pleura, both lungs, evidence of intrinsic gastro-mtestmal involvement, but 
the mediastinal lymph nodes, and the eighth left nb symptoms are due to extrmsic pressure by enlarged ab- 
and pelvis dommal lymph nodes 

The cUiucal and roentgenological manifestations of Of 406 patients wnth Hodgkin's disease (proved by 
this type of tumor are confusing, and the effeet of radia- biopsy) seen at Memorial Hospital between 1933 and 
tion therapy is open to some question In the reported 1042, 52 (12 8 peT cent) had gastro-mtestmal symptoms 
case, no positne cviduice of radiosensitivity could be Of these, 7 were found (at autopsy m 6 cases, and on 
demonstrated microscopically However, dosage may gastroscopy m 1) to have specific gastro-mtestinal 
have been inadequate because of the other factors m- lesions of the secondary type, while m 45 the com 
volvcd On the other hand, the possibdity tliat a stun- plaints were presumably of extrmsic ongin Roentgen 
ulatmg dose may have been gi\ eii to the neoplasm must studies of the gastro-mtestmal tract were earned out in 

be kept in mind Elizadeto A Ciark, M D 33 patients, or 63 per cent of those with gastro-mtes- 

tmal symptoms In approximately 60 per cent no ab- 


Expenenee in the Locahzabon of Thoracic Foreign 
Bodies Benjamin Burbank, Thomas H Burford, 
Paul C Samsou, and Sidney hlesirow J Thoraac 
Surg IS 04-76, February 1940 
An \ ray niachmc capable of niafciug chest films and 
a fluoroscope arc all the equipment necessary for the 
method desenbed by the authors for the localization of 
foreign bodies m the chest Postero-antenor and 
lateral films of the chest are made first and the hmg 
fields are divided fay vertical fanes into three sectors, 
each one of which is roughly one- third of the lung diam- 
eter In the postero anterior view each lung field 
will be divided mto these three sectors, with the middle 
of the mediastinum as the dividmg Ime, The sectors 
are labeled A, B, and Cm the postero-antenor view and 
A ', B’, and C' in the lateral view If a foreign body is 
m the middle sector m both views (i e , in B and B'), 
it must be m the lims In all other combinations of 
sectors more study is necessary to decide whether the 
foreign body is mtrapuhnonary or extrapulmonary, or 
m the mediasUnum Usually fluoroscopy is the next 


step, with spot films made in the obhque projection, 
whidh demonstrates the closest approximation of the 
foreign body to the chest wall If the localization is 
still in doubt, a diagnostic pneumothora-x may be done. 
In cases with a foreign body near tlie diaphragm, it may 
be necessary to do a pneumoperitoneum, followed by 

upnght films and fluoroscopy and spot films 

Several case reports mth reproductions of the films 
are included to illustrate foreign b^es m different 
positions The mam objecUve in all cases is to deto- 

^rwhether the foreign body is m chat 
mine or below the dm- 

phragm nioic nnntt — is not considered 

tance from any P“ttic^ J Peterson, M D 

necessaryt 


normality was discovered 

It ivas found that patients m whom gastro-mtestmal 
symptoms developed durmg the course of the disease 
had a life expectancy of one year and two months longer 
than the average life expectancy for all cases of Hodg- 
km's disease. For those patients whose earhest com 
plamts were gastro mtestinal, howei'cr, the average 
duration of the disease ivas only ume and one-half 
months It has been suggested that smee the ab- 
dominal organs are able to adjust themselves to slowly 
groiTmg e.xtnnsic masses, sjunptoms from Hodgkm's m- 
volvcment of the retroperitoneal Ijrmph nodes do not 
OQcur until relatively late m the course of the disease 
Therapy for the primary type of abdommal lympho- 
granulomatosis IS surgical, and survivals of six to eight 
years have been recorded Radiation therapy for the 
secondary and extrinsic types is palliative, but does not 
increase the life c.xpectaacy 

Euzabbth a Clark, M D 


A Roentgenologic and Gastroscopic Study of Gastnc 
Disease William E Ricketts and H Marvm Pollard 
Gastroenterology 6 1-6, January 1946 
An analysis is made of 1,297 patients who were stud- 
ied both by x-ray and gastroscopy Patients m whom 
the diagnosis was the same by the two methods (760, or 
SO 6 per cent) , those with lesions of the duodenum recog- 
mzable only by roentgen examination, and those with 
previous gastnc surgery were excluded from the com- 
parative study 

In 355 patients, the gastroscopic and roentgen di- 
agnoses disagreed Gastroscopy faded to reveal the 
lesions seen roentgenologicaUy m 46 cases (benign ulcer, 
23. caremoma, 31, benign polyposis, 3, gastnc diver- 
ticulum, 1) Conversely, positive gastroscopic and 
negative x-ray evidence was obtamed m 309 cases 
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(chrome gastntis, 269, benigu ulcer, 26, carcinoma, 
10, benign polyp, 4) In 3 cases an incorrect diagnosis 
of caremoma was made by both gastroscopy and x-ray 
The lesion m each instance was a severe inflammation 
of the lower stomach 

Pitfalls in Locahzmg Intestinal Obstructioa with the 
Scout Film. George Vash, Karl J Myers, and Hu C 
llyers West Virginia M J 42 7-9, January 1946 
The authors review the hterature concerning radiog- 
raphy of the abdomen for diagnosmg mtestmal obstruc- 
tion and report a case Their patient ivas a 57-year-old 
man with pam m the abdomen, bloatuig, nausea, and 
vomiting These symptoms had been present for two 
weels and bowel movements ceased four days before 
hospital admission The abdomen was distended and 
slightly tender throughout, and several nodules of vary- 
mg sue w ere present in the rectum A scout film, taken 
mth the patient erect and the central ray horizontal, 
showed distention of the loops of the jejunum and 
ileum, with no gas m the colon, suggestmg a small bowel 
obstruction Several attempts to pass a MiUer-Abbott 
tube beyond the pylorus failed completely Smee the 
patient’s general condition did not penmt exploration, 
an ileostomy was done Only a small amount of fluid 
and gas was obtained from the small mtestme, and 
during the follownng day it became clear that the disten- 
tion had been only partly reheved Death occurred 
on the SLXth postoperative day Autopsy showed the 
large bowel completely filled with soft fecal material 
and the small bowel moderately distended At the 
rectosigmoid junction was an annular mass which had 
so constricted the lumen that only a narrow slit re- 
mamed Histologic study revealed a papillary adeno- 
caremoma 

The erroneous x-ray findmgs which led to the de- 
cision to do an ileostomy can be explamed only by as- 
summg that the obstruction was not qmte complete 
All the gas of the colon evidently found its way through 
fhc narrow sht-like canal which remamed at the site 
of the neoplasm The sobd particles of fecal material 
could not pass through this tmy openmg and gradually 
filled the entire colon proximal to the caremoraa This 
portion of colon, impacted with feces acted as a closed 
J^P and caused a secondary small bowel obstructioa 
The authors believe that the case proves that accurate 
(Realization of an intestinal obstruction with a scout 
film IS not alwmys possible 

J E Whitblbathbr. M D 

'^berculous Ulcerative Cohtis or Ulcerative Cohtis 
^th Superimposed Tuberculous Infection A Case 
eport. Paul M Glenn and Hilton S Read Gastro 
cntcTologye 9-20, January 1946 
The authors report a case of ulcerative colitis with au 
uchiorectal abscess from which tubercle bacilli were 
^1 ’ active pulmonary disease demou- 

‘mhlc roentgcuologically or at autopsy Whether the 
psc represents a primary intestinal tuberculous mfec- 
nn* or a superimposed tuberculous infection is undeter- 
'ncU Either cxxurrcncc is unusual 

barium enema study demonstrated features char- 
exam'^^*'” ‘^hvanced chronic ulcerative colitis, while 
strici'*'**'”'' mtestmal tract showed a con- 

iuzc of the distal ileum and jcjuiial changes 

courS*"t^ secondary deficiency state Late m the 
ol the disease, acid fast bacilli, believed to be 


Myobactenum tuberculosts, were found in cultures from 
a dratmng perianal smus and m the feces The tuber- 
culm test was negative and examination of gastric wash- 
mgs on three occasions showed no acid-fast organisms 
The patient, a 22-year-old soldier, died after nmety- 
one dajrs m the hospital The principal autopsy findmgs 
were those of a non-specific chronic ulcerative cohtis 
A large abscess filled the left ischiorectal fossa Cul- 
tures and smears from this abscess and from the peri- 
toneal cavity yielded Myobacterunn tuberculosts 

Massive Calcificahon of the Liver Case Report 
with a Discussion of Its Etiology on the Basis of Alveolar 
Hydatid Disease Norman Heflbrua and Andrew J 
Klein Am J Roentgenol 55 189-192, Eebruary 
1946 

Calcification withm the hver parenchyma is an un- 
usual roentgenographic finding The most common 
cause IS echmococcus or hydatid disease, usually of the 
unilocular tjtpe In this form the mother cyst is en- 
capsulated and the daughter cj^ts are produced by 
mvagmation of the germinal layer Calcification may 
occur in the capsular tissues and is demonstrable m the 
roentgenogram as a smooth ctirvilmear shadow 

The author's case is representative of a less familiar 
form of the disease, the alveolar type, seen principally 
m Central Europe In these cases the daughter cysts 
are produced by evagmation, there is no hmilmg cap- 
sule, and mfiltration of the organs of the host occurs as 
m the case of mahgnant growth Death of the parasite 
may be followed by massive calcification 
The patient was a 32-year-old white soldier who had 
been bom m Czechoslovakia and had hved there 
until he ivas 9 years old Roentgenograms of the ab- 
domen showed an irregularly calcified non-encapsulated 
mass measurmg 12 cm , m the left lobe of the liver, and 
numerous similar but smaller calcifications m the right 
lobe Although neither complement-fixation nor skm 
tests were positive for echmococcosis, other causes of 
calcification m the hver were excluded, and smee the 
patient was known to have lived m an area where the 
disease is prevalent, the case is beheved to represent 
calcification m alveolar hydatid disease The negative 
immunologic tests are attnbuted to the complete death 
of the parasite, with loss of antigenic properties 

Elizabeth A Clark, M D 

THE MUSCULOSKELETAL SYSTEM 

Skeletal and Pulmonary Metastases from Cancer of 
the Kidney, Prostate and Bladder Jacob R Freid 
Am J Roentgenol 55 153-164, Febmary 1946 
The madence of skeletal and pulmonary metastases 
m 203 cases of carcinoma of the kidney, prostate, and 
bladder was mvesUgated In almost all of the cases 
roentgcaograpluc as well as autopsy material was avail- 
able Of 87 patients with caremoma of the kidney, 45 
per cent had skeletal metastases and 54 per cent had 
pulmonary or pleural metastases Bone lesions, always 
destrucUve in character, were found to be either 'ingle 
or multiple and to have a predilection for the upper 
ends of the long bones near the nutrient v cssels In the 
^1^1, parenchymal lesions predominated, indicating 
the mode of spread as hematogenous 
Of the CO patients with caranoma of the prostate, 
58 per cent had skeletal metastases. and m onlj 3 cases 
were these purely osteoclastic The pelvis, spine, and 
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femur «cre most frcqueuUy invoived, with the nbs, 
scapula, clavicles, humerus, and skull following m the 
order named Of the prostatic group, 43 per cent hod 
pulmonary involvement A combuiation of pleural 
and parcncliymal lesions vvus the most frequent finding, 
mdicatmg the mode of spread as IxitU hunatogeuoua 
and lymphogenous 

Direct extension of carcinoma of tlic bladder (total 
50 cases) to bone was found nv 5 cases and true metas- 
tasis but once Pulmonary lesions were found m 7 per 
ccut of the series, and m these cases there was extension 
of tile primary tumor to regional nodes 

Roentgeu therapy, in dosages of 3,000 to 3.000 r, 
gave palliation of pam m the skeletal nictastascs De- 
crease m the rapidity of fluid formation was obtained 
by irradiation of tlie pulmonary lesions, but otherwise 
there was little effect ELtZAncTitA Clark, At D 

THE BLOOD VESSELS 

Distenhoa or Collapse of the Vena Cava Radiologic 
Study 3 Duonaavco, U Rinvuw, and F Predan 
Rev argent dc cardiol 12 333-344, January-Feb- 

ruary 1940 

A roentgen study of the vena cava in dogs was made 
by rapid mjccliou of a 40 per cent solution of sodium 
iodide It was found that the state of distention or 
collapse of the thormric vena cava docs not depend on 
the existence of a negative thoracic pressure, but on the 
position of the animal, coUapsc occurring w hen the dog's 
head IS up, ui the vertical position, and distuiuon when 
the head is down, ui the vertical position No oppre- 
ciablc changes m the form of the mfenor v ena cava were 
chcited by passing from one vertical position to the 
other, nor by heart stoppage, which suggests the exis- 
tence of special conditions These facts coufirm pre- 
vious maiiomctnc observatious 


hematuna Characteristically the pyelogram shows 
fillmg defects of either the renal pelvis or the cahees, 
dilatation of the ends of major cahees, narrowing of the 
arms of the cahees below, and cysbc dilatation of tie 
urctero-pelvic junction The ureterogram shows typ- 
ical mottlmg caused by non -opaque filling defects in tit 
outline of the ureter James C Katterjohw, M D 

r Angioma of the Kidney Frank C Hamm J Utol 
55 143-148, February 1346 
A 34-ycar-oId soldier suffered from pam m the left 
renal area with racaatiou antenor and downward to the 
left testicle Gross hematuna and fever were also 
present, but the latter was controlled by sulfadiame. 
Cystoscopic exammation overseas showed blood coming 
from the left ureter, but pyelograms were rejiorted as 
being essentially negative Pyelographic study after 
the patient’s return to the Umted Stales revealed a small 
filhug delect m the left upper calyx, simulatmg papfl 
loma of the renal pelvis The right kidney was small 
and poorly developed, suggestmg previous mfectioa 
Because of possible insufficiency of the nght kidney, a 
left bemmephrectomy rather than a nephrectomy was 
performed Pathologic studies revealed an angioma. 
Convalescence was relatively uneventful 
The author concludes that the only consistent syanp- 
tom of angioma of the ladney is hematuna, which is 
usually mtcrmittcnt and may produce coha Though 
a preoperative diagnosis cannot be made with present 
methods, the diagnosis may be suspected in the presence 
of hematuna and a fillmg defect in the pyelogram m a 
subject under forty years of age. The absence of a 
tumor or the absence of x-ray evidence of enlargement 
of the kidney tends to support this suspicion 

FredeeickA Baverdaii, M D 

APPARATUS 


THE GENITO-URINARV SYSTEM 

Case of Pyehbs and Cysfabs Cysbea. Lino J Ar- 
dmno J Urol 55 149—152, Fcbniary 1946 
The author desenbes a case of pyelitis cystica diag- 
nosed by pyeloureterography and proved by biopsy 
The patient has been treated wath sujfathiaiolc and has 
improved symptomatically 

The theory of pathogenesis of this eoudiboa as for- 
mulated by von Bruim m 1893 is accepted as satisfac- 
tory by the author von Bruim desenbed down- 
growTng “epithelial sprouts’’ w'hich formed "epithelial 
nests’’ in the submucosa Accordmg to his view, the 
stalks of these nests become pmched off, they pro- 
liferate, their centers degenerate, and they reappear as 
cysts along the urinary tract Etiological features in- 
clude chrome infectiou, obstrucUon, caremoma, etc 
Clmical diagnosis of pyehtis and cystitis cystica is 
a fairly recent development The disease should be 
suspected with a history of chrome mfeebon and 


Furst Practical Eiqierlences with a Mobile Eadio- 
phobigraphic Umt m Switzerland. E A Zimmer 
Schweiz med Wchnschr 75 501, 1946 
The author desenbes the first pbotofluorographic 
unit used in Switzerland The nature of the terram 
necessitated a somewhat special construction, mcludmg 
a rather hghter cart than is usual and provision for 
horse rather than motor transportation The elec- 
tncal supply nas obtamed from local sources through a 
30 ft cable, although the voltage drop in the local 
Jiuei wms a source of embarrassment and somebmes 
necessitated increasing the meposure tune Develop- 
ment was accomplished by use of dressing room space 
witbm the cart The paper discusses at some length 
the adnunistrabve and techmcal aspects of obtainmg 
satisfactory films, and also the use of fluoroscopy as a 
means of invesbgabon The author feels that while 
fluoroscopy is important m mdividual cases, films are 
more suitable for serial exammabons 

Lewis G Jacobs, M D 


radiotherapy 


Treatment of Inoperable Carcinoma of the Bre^t 
with Irradiabon. Charles L Jdartm Surgery 19 
13M4S ™ 

rsLsss.ttssisr.'-.X's 


hope for a surgical cure. Haagensen and Stout (Ann 
Surg 118 859, 19-13), reportmg on 640 eases treated by 
radical mastectomy, showed that 22J3 per cent of the 
total number could be classified as five-year cures, while 
the remammg 77 8 per cent requwed some form of 
palliabve therapy Data are presented by these same 
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wnters upon which a choice between radical and palli- 
ative therapy may be based 

For palliative irradiation the author favors in general 
the implantation of weak radium needles as advocated 
by Keynes A mimmum of sloughing and fibrosis is 
produced, and both pnmary and secondary tumors m 
and about the breast are often completely eradicated 
Methods of implanting the needles and calculating 
dosage have been described elsewhere (see Am J Roent- 
genol 48 377, 1943) 

The alveolar stmctures of the lungs are especially 
sensitive to vrays Extensive pulmonary fibrosis has 
resulted from doses of approximately 5 0 T E D , and 
m some instances the radiation reachmg the lung 
amounted to only 2 5 T E D A patient can survive 
with even an entire lung fibrosed, but elevation of the 
dosage above safe limits for the pulmonary structures 
frequently produces a radiation osteitis m the nbs, with 
pathologtcM fractures Palliative irradiation should 
be green with techmcs which reduce such sequelae to a 
minimimi In the author's dmic Ifi-crm portals are 
treated with 2,100 to 2,400 r at the rate of 300 r daily 
Improvement has been reported m approximately 25 
per cent of breast cancer patients treated by surgical 
castration, and similar good results have been obtained 
with irradiation castration The method is most use- 
ful m the presence of bone metastases and should al- 
ways be tned m patients who have not reached the 
menopause The author applies 600 r to each of four 
Ifi^mi portals, treatmg one area per day for four suc- 
cessive days The menopause should be fully estab- 
lished about SIX weeks after completion of this therapy 
For controlling radiation sickness, mention is made of 
the barbiturates and vitamm B complex The latter 
has been found effective not only m offsettmg the ill 
eSects of radiation but also m improving the general 
condition of the patient Reference is also made to the 
possible value of pyndoxme hydrochloride (vitaimn Be) 
which has been found efiective m controllmg the nausea 
and vomiting of pregnancy IF or reports on the use 
of this preparation m radiation sickness, see papers 
by Van Haltem, by Oppenheun and Lih, and by Sixitt 
and Tarleton m Radiology 47 377, 381, and 386, 
October 1946 —Ed ] 

Following these general considerations, the author 
takes up the vanous types of lesions to be treated, as 
follows 

Large Tumors oj the Breast tn Incurable Casts When 
large masses of malignant tissue have become necrotic 
and are producing a foul odor, surgical resection offers 
quick symptomatic relief Often, however, these large 
tumors will show marked shrmkage after irradiation 
The multiple smgle-dose method through four to six 
sectors is quite satisfactory, but most radiologists pre- 
fer to crossfire the tumor through two or three portals, 
nsuig a divided dose tangential technic at 200 kv 
Each portal may be given 2,100 to 2,400 r at the rate 
of 300 1 per day to each area 
Imoliement of the Skin Skm metastases are almost 
always a bad prognostic sign Occasionally radical 
treatment of a small smgle recurrent nodule is success- 
ful hut the common surgtcal practice of removing one 
'^^eurrence after another from the skin and subcutane- 
ous tissues has little to commend it The author pre- 
f^ the implantation of low-mtcnsity needles around 
the lesion m these cases and also m parasternal masses 
III the presence of multiple nodules or cancer en cuirasse 
uo t>pc of treatment will cure the disease Prolonged 


improvement, however, often follows the use of divided 
doses of \-rays generated at 200 kv The entire anterior 
chest wall should be divided mto 16-cm squares, 1,800 
to 2,100 r bemg adnunfstered to each at the rate of 300 
r daily 

Metastases tn the AxiUary Lymph Nodes For some 
reason which is not tmderstood, cancer cells growmg in 
lymph nodes are more resistant to irradiation therapy 
than the mahgnant cells found m the primary tumor 
Axdlary fat stands heavy irradiation very poorly and, 
although a combmation of mterstitial radium and a 
crossfire x-ray technic sometimes produces complete 
regression of cancer m axillary nodes, the resulting reac- 
tion IS not justified m mcurable cases Implanted ra- 
dium needles or radon seeds must be used wth great 
care, so that an excessive dose wiU not reach the brachial 
plexus 

Metastases tn Supraclavicular Lymph Nodes Con- 
trol of isolated supraclavicular nodes with heroic ex- 
ternal irradiation necessitates severe damage to the 
skm, subcutaneous tissue, and clavicle, and for this rea- 
son the author prefers radium needle implantation 
Supraclavicular nodes have retnamed qmescent for 
three to six years followmg this procedure Larger 
areas must be treated with external irradiation, usmg a 
divided dose technic over a smgle portal The skm of 
the base of the neck is easily damaged with x-rays and 
the total dose should rarely exceed 2,000 r A rather 
severe reaction may be produced m the esophageal 
mucosa but this subsides shortly 

Skeletal Metastases It has been known for years that 
relatively small doses of x-ray delivered directly to bone 
metastases of mammary ongm often relieve pain and 
may produce a recalcification of the destroyed osseous 
structure Stnkmg results have been obtamed by x-ray 
castration but no improvement has been observed fol- 
lovnng ovarian irradiation m any woman past the 
menopause Relief of pam followmg radiation castra- 
tion and 600 r delivered to each of two portals, cross- 
finng the bone lesion, usually begins m two or three 
weeks after the series is finished Unfortunately results 
are not permanent but they often last one to three 
years When pathologic fractures have occurred, x-ray 
therapy cau be administered through wmdows cut m a 
plaster cast, and good union has appeared after the com- 
pletion of irradiation therapy 

Brain Metastases For mtracramal metastases some 
neurological surgeons advocate operative removal 
when other parts of the body are relatively free of the 
disease However the palliative results of irradiation 
are usually so good that this radical procedure seems 
unjustified Relief of symptoms lastmg from six 
months to two years has been observed, and the treat- 
ment can oftentimes be successfully repeated The 
author's practice is to crossfire the affected portion of 
the brain through two or three portals when localization 
IS possible In other cases, the skull is treated through 
four triangular ports covermg the entire cranial vault 
Each area receives a dady dose of 300 r and a total dose 
of 1 800 r , only one area being treated per day 

Spinal Cord Metastases The symptoms of spmal 
cord pressure usually result from lesions growing from 
the vertebral bodies, but occasionally the metastases are 
witbm the neural canal Treatment of the type used 
for brain metastases is frequently effective if it is ap- 
plied before permanent damage occurs 

Intrathoracic Metastases On the whole, the treat- 
ment of mtrathoracic lesions w ith roentgen rays is un- 
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fuuur were most frequently javolved, with tilt nbs, 
scapula, clavicles, humerus, and skull folioiniig m the 
order named Of the prostatic group, -13 per cent had 
pulmonary involvement A combmation of pleural 
and parenchymal lesions was the most frequent finding, 
mdicatmg the mode of spread as both hematogenous 
and lymphogcuous 

Direct cxteusiou of carcmouia of the bladder (total 
5C cases) to bone was found m 5 eases and true metas- 
tasis but once Pulmonary Icstous were found m 7 per 
cent of the scries, and m these cases there was cxteiisioii 
of the prmiary tumor to regional iiode-s 

Roentgen therapy, m dosages of J.OOQ to 3,000 r, 
gave palhaliou of pain lu the skeletal mctastascs De- 
crease in the rapidity of fluid formation was obtained 
b> irradiation of tlie puiinouary lesious, but otheTwise 
there was little effect EuzauethA Clark.MD 

THE BLOOD VESSELS 

Distention or Collapse of the Vena Cava. Radiologic 
Study J Duomarco, R Riiumi, and P Predan 
Rev argent de cardiol 12 333-344, January-Peb- 

ruary 1£M0 

A roentgen study of the \ena cava m dogs was made 
by rapid mjcctiou of a 40 per cent solution of sodium 
iodide It was found that the state of distention or 
collapse of the thoracic vena cava does not depend on 
the e\istuicc of a negative thoracic pressure, but on the 
position of the aiiuual, collapse occnrrmg when the dog’s 
bead is up, in the vertical position, and distention when 
the head is down, m the vertical position Ko appre- 
ciable cliaugcs m the form of the uifenor vena cava were 
elicited by passing from one vertical position to the 
other, nor by heart stoppage, whicli suggests the exis- 
tence of special conditions These facts confirm pre- 
\ tons manometnc observations 


hematuna Characteristically the pyelograni shows 
filhng defects of either the renal pelvis or the cahees, 
dilatation of (he ends of major calices, narrowing of the 
arms of the cahecs below, and cystic dilatation of the 
Ufclcro-pelvic junction The ureterogram shows typ- 
ical motthug caused by non opaque fillmg defects m the 
ouUine of the ureter Jajits C Katterjohn, M D 

r Angioma of the Kidney Frank C Hamm J Urol 
55 143-14S, February 1946 
A 34-year-old soldier suffered from pain m the leh 
renal area w ith radiation antenor and downward to the 
left testicle Gross hematuna and fever were also 
present, but the latter was controlled by sulfadiazine. 
Cysfoseopic examination overseas showed blood coming 
from the left ureter, but pyelograms were reported as 
beuig essentially negative Pyelographic study after 
the patieut's return to the Umted States revealed a small 
filling delect m the left upper calyx, siraulatmg papB- 
loma of the renal pelvis The nght kidney was small 
and poorly developed, suggeslmg previous infection 
Because of possible insuiBaeucy of the nght tadney. a 
left hcmmcphrectomy rather than a nephrectomy was 
performed Pathologic studies revealed an angioma. 
Convalescence was relatively uneventful 
The author concludes that the only consistent symp- 
tom of angioma of the kidney is hematuna, which is 
usually intermittent and may produce colic Though 
a preoperative diagnosis cannot be made with present 
methods, the diagnosis may be suspected m the presence 
of hematuna and a filhng defect m the pyelogram m a 
subject under forty years of age. The absence of a 
tumor or the absence of x-ray evidence of enlargement 
of the fciduey tends to support this suspiaon 

Febdbrick A Bavbndaxi, M D 

APPARATUS 


THE GENITO-TfRINARY SYSTEM 

Case of Pyelihs and Cyshbs Cystica. Lino J Ar- 
duuio J Urol 55 149-152, February 1946 
The author describes a case of pyelitis cystica diag- 
nosed by pyeloureterography and proved by biopsy 
The patient has been treated w ith sulfathiazole and has 
improved symptomatically 

The theory of pathogenesis of tins condition as for- 
mulated by von Bruiiu m 1893 is accepted as satisfac- 
tory by the author von Brunn desenbed down- 
growing "epithchal sprouts" which formed ‘epithelial 
nests” m the submucosa Accordmg to his view, the 
stalks of these nests become pinched off, they pro- 
liferate, their centers degenerate, and they reappear as 
cysts along the unuary tract Etiological features in- 
clude chronic infection, obstruction, carcinoma, etc 
CUmcal diagnosis of pyehtis and cysUtis cystica is 
a fairly recent development The disease should be 
suspected with a history of chrome infection and 


First Practical Experiences with a Mobile Radio- 
photographic Unit in Switzerland. E A Zimmer 
Schweiz med Wchnschr 75 601, 1946 

The author desenbes the first photofiuorographic 
unit used in Swotzerland The nature of the terram 
necessitated a somewhat special construction mcludmg 
a rather hghter cart than is usual and provision for 
horse rather than motor transportation The elec- 
trical supply was obtained from local sources through a 
30-ft. cable, although the voltage drop m the local 
lines was a source of embarrassment and sometimes 
necessitated mcreasmg the exposure time Develop- 
ment was accomplished by use of dressmg room space 
within the cart The paper discusses at some length 
the adminis trative and techmeal aspects of obtammg 
satisfactory films and also the use of fluoroscopy as a 
means of investigation The author feels that while 
fluoroscopy is importauit m individual cases, films are 
more suitable for serial examinations 

Lewts G Jacobs, M D 


radiotherapy 


Treatment of Inoperable Carcinoma of the BreMt 
wil Stil Charles L Alartm Surgery 19 

results obtained with radical 


hope for a surgical cure Haagensen and Stout (Ann 
Surg 118 859, 1943), reporting on 640 cases treated by 
radical mastectomy, showed that 32.2 per cent of the 
total number could be classified as five-year cures, while 
the remammg 77A per cent required some form of 
palliative therapy Data are presented by these same 
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A Contribution to the Technique of the Radium Treat- 
ment of Cancer of the Cervix. A New Instrument 
A M Ritala Acta obst et gypec Scandmav 25 30&- 
324, 1945 

The author descnbes an mstrumeut designed to dis- 
tend the vagina dorsoventrally dunng the radium treat- 
ment of cancer of the cervix, thus preventing the radium 
from touchmg the vaginal walls, especially the recto- 
vagmal septum The radium packmg is kept m a stable 
position in the vagina against the portio, ivithout re- 


course to infection-promotmg tamponage. The dis- 
tance m each case can be read m centimeters direct 
from the dilator The vagmal radium packmgs are 
placed m lead cases, one of the walls of winch (the one 
against the cancer) is open The lower arm of the di- 
lator IS strengthened and prolonged with metal screens 
suitable for each mdmdual case The mstrumeut 
makes it possible to administer vaginally greater radium 
doses to the prunary tumor itself 

Thirteen photographs and drawmgs are mcluded 


EFFECTS OF RADIATION 


Radiabon Sickness m NagasakL Preliminary Re- 
port Joseph J Timmes U S Nav M Bull 46 
219-224, February 1946 

This study of the radiation effects resultmg from the 
explosion of the atomic bomb at Nagasaki was begun 
approximately thuty-three days after the mitial blast 
and ivas termmated two weeks later Follow-up re- 
ports have since been obtamed Some difiSculty was 
experienced m obtammg case histones through nou- 
medical mterpreters, and laboratory tests had to be re- 
peated because of differences m Japanese and U S 
standards At first an average of 20 new patients were 
admitted to the improvised hospital dady, but ivithm 
two weeks the admitting rate dropped sharply to one 
or two 

When an atomic bomb explodes, the concentrated 
energy is diffused m three mam channels, namely, 
pressure, heat, and radiation, and its effects differ from 
the ordinary explosive bomb only m the release of ra- 
diant energy The atomic bomb dropped on Naga- 
saki was exploded at an estimated altitude of 800 
feet and much of the radiant energy was expended mto 
the atmosphere 

The first concern ivas the amount of radiant energy 
remaimng in the area and m the victims X-ray film 
buned m the bombed area and attached to various ob- 
jects about the so-called crater (a true crater does not 
exist) failed to reveal the presence of radioactive ele- 
ments Films attached to the limbs of atomic victims 
at the hospital and kept m place for eighteen hours 
likewise faded to reveal radiation 4 1 

The patients showed true radiabon sickness, and to 
this the Japanese attributed most of the deaths during 
the first week. They failed, however, to differentiate 
blast and radiabon victmis, and they attributed to 
radiation many thermal bums It can be assumed, 
however, that a large percentage of the early victims 
died from the effects of radiabon Most of the civdians 
were not m au raid shelters when the bomb was 
dropped Au raid shelters with concrete walls two feet 
in thickness probably would have afforded adequate pro- 
tection All of the pabents observed had been withm 
3 kilometers of the center of the explosion 

There w ere only a few x ray skin bums, and these were 
mild m character Many cases of alopecia were seen 
Some of the victims began to lose them hair four or five 
days after the explosion, while m others this occurred 
in about the third w cck None of the patients had com- 
plete loss of hair At the end of a month a few had a 
new growth of a dow uy nature ' 1 H 

The principal effect of the radiation was on the bone 
marrow , w itli most of the patients shownng an aplasbc 
anemia The blood was deficient m rexi blood cells and 
hcmoglobm hut was not markedly li>T>ochromic A 


white cell count under 1,000 offered a poor prognosis, 
however, one pabent with 400 cells per cu mm re- 
covered In some cases the white blood cells dis- 
appeared completel y before death Petechiae and gross 
hemorrhages were commonly seen Bleedmg times 
were mcreased and often were prolonged over forty- 
five minutes Urm alysis frequently revealed albumm, 
casts, bile, and red blood cells 

Oral changes were common and consisted of a glossy, 
smooth tongue, with ulcerabve lesions of the mucous 
membranes The ulcers were composed of necrobc 
areas with a complete chnical absence of a surroundmg 
mflammatory zone The lesions bled easily, were 
often grossly infected, and showed no tendency to heaL 
Two cases of necrosis of the mandible and one case of 
noma with ulcerabon of the lips and necrosis of the 
mandible and maxilla were seen The teeth were gen- 
erally loose and easily removed by hand 
Many of the pabents died as a result of tenmnal m- 
fecbon, particularly bronchopneumonia Treatment 
was handicapped by limited suppbes 


Protection of Photofluorographlc Personnel. Rus- 
sell H Morgan and Ira Lems Am J Roentgenol 
55 193-202, February 1946 

With a tempered presdwood phantom produemg 
scattered radiation eqmvalent to that from a subject 
with a chest 24 cm thick, isodose curves were ob- 
tained for various locations around a standard 35-mm 
Westmghouse photofluorograph Readings were made 
with the tube operatmg at 100 kv (peak), and curves 
are reproduced represenbng quantity of radiabon m 
roentgens per 100 exposures 
The charts are apphcable for other installations if the 
following conditions and conversion factors are con- 
sidered 


vaj nxposuxe necessary lor /IJ-mm and 4 X 6-mch 
units IS 25 to so per cent greater than for 35-nim film 

(i) The use of a larger-than-average subject for the 
study reported gives an addibonal safety factor 

(c) Tube potentials of 90 kv (peak) and 80 kv 
(peak) mcrease dosage rates by 20 and 40 per cent, re- 
spectively, because of the mcrease m exposure bme 

(d) Absence of a hraitmg cone mcreases the scat- 
tered radiation by an average of 30 per cent 

(e) Absence of a gnd decreases the axerage dosaee 
by 50 per cult 

(/) If the direct beam strikes walls of wooden or of 
cellulose construction, dosage mcreases by 50 to 100 per 
cent 

Obs^bous made on protccbve materials show 
that thicknesses of aluminum and Masonite presdwood 
necessary for absorption equivalent to that of lead or 
steel make the former materials unpractical Ab- 
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satisfactory Tins is partially due to the fact that the 
patient is hhely to be suffcruig from generalized carci- 
nomatosis by the time mtrathoracic metastases are well 
established Generalized pulmonary metastases should 
never be irradiated because of the serious changes 
produced m the lungs by efhcicnt dosage Occasionally 
It seems worth while to treat a single nodule when the 
patient is m good condition and other metastases are 
not demonstrable Moderate doses may also be di- 
rected at the inediastmum with some temporary success 
when pressure symptoms from enlarged nodes produce 
severe distress As a rule, better palliative results are 
obtained when irradiation of the thorax is omitted 
Intra-Abdominal Metastases Abdoramal extension, 
also, indicates a generalized disserauiation of the disease 
Although some radiologists advocate irradiation ther- 
apy over tlte abdomen, particularly when the liver is 
enlarged, the author believes that the questionable im- 
provement obtained m no way offsets the objectionable 
symptoms of irradiation sickness which invariably 
follow this form of treatment 

Several illustrative case histones conclude this com- 
prehensive discussion J E WlIITBLEATirER, M D 


Treatment of Carcinoma of the Cervix at Chanty 
Hospital n Analysis of 716 Cases Three-Year and 
Eive-Year End Results. Manuel Garcia and J V 
Schlosser New Orleans M 5- S J 98 314-319, 
January 1040 

The authors report on a scries of 710 consecutive 
cases of carcmonia of the cervix admitted to Chanty 
Hospital (New Orleans) during the four-year period 
ending March 31, 1942 Since any patient with a 
clmical diagnosis of caremoma of the cervix is accepted 
m that mstitution, even when inonbuud, the senes is 
entirely unselccted, except that cases without histologic 
proof have been climmatcd It has been possible thus 
to assess the absolute results m accord inth the rules of 
the Radiologic Subcommittee of the League of Nations, 
which lends them special sigiuficaiice They represent 
the niimmum accomplishment of treatment, mcludmg 
imtreated, mcoinplctely treated, and untraced 
patients Actually 90 per cent of all the cases have 
been traced 


radium therapy may be impossible, and mUavagmal 
therapy by Memtt*s method has been substituted 
In caremoma of the stump and m recurrences, inter 
stiUal radium therapy must frequently be employed 
In late cases x ray therapy alone may be possible 

For tabulation of results, cases are grouped as pri- 
mary, that IS wnthout previous treatment, recurrent, 
after treatment elsewhere, prophylactic, with appar- 
ently healed lesions after operation or radiotherapy 
The three-year survival rate for the primary group (652 
eases) is 37 per cent, for the recurrent cases (37 cases) 
16 per cent, and for the prophylactic group (27 cases) 
07 per cent The rate for the entire senes is 37 per cen t 
An analysis of the prunary cases by stages shows a 
three-year survival rate of 82 per cent for stage 1, 50 
per cent for stage 2, 31 per cent for stage 3, and 6 per 
cent for stage 4 The rate for white patients was some- 
what higher than for colored patients, 42 as compared 
to 35 per cent 

Three hundred and twenty-nme patients were avail- 
able for a five-year study The five-year survival rate 
(without disease) for the primary cases (293) was 27 
per cent, for the recurrent cases (22) 9 per cent, and for 
tliose treated prophylactically (14 cases) 43 per cent 
The figure for the entire five-year group was 27 per cent. 

The authors believe that the technic of treatment 
largely governs the proportion of primary and late re- 
actions Except for flare-up of infection, immediate 
reactions were mild and transient Late sequels ivere 
observed m 64 primary cases (9 8 per cent) The most 
frequent was retrovagmai fistula, m 22 cases or 3 4 per 
cent Colostomy was necessary m 14 cases, or 2 1 per 
cent Most of the secondary lesions arose from renewed 
activity of the tumor rather than from the direct effects 
of radiation, although the treatment must be held re- 
sponsible m the sense that it failed to control the disease 
and allowed the development of complications 

The most important factor which influences the out- 
come of treatment is the stage of the disease when first 
seen The authors have not found the age of the pa- 
tient to be a significant prognostic factor The recovery 
rate is disLmctly lower m the colored race, probably be- 
cause the general life expectancy of the Negro is lower 
and the mcidence of advanced lesions, of mfection, of 
mcomplete treatmeut, and of untraced cases is greater 


The authors emphasize the pomt that x ray therapy 
IS an essential part of the treatmeut of caremoma of the 
cervrx and not an auxiliary measure to be used hap 
hazardly Their plan is to give x-ray tiierapy first, 
delivenng a dose of 3,000 r ±15 per cent to the lateral 
edge of the parametria m a period of three weeks 
This IS followed m a few days by radium therapy — 0,600 
r to the paraceiwical region in five days (this requires an 
e.\posure of 6,600 to 8.S00 mg hours) The total dura- 
tion of treatment is thuty to thirty-one days The 


three-dimensional distribution of the combined irra- 
diation then encompasses the mam areas of involvement 
ui a dosage range high enough to anticipate control of 
the disease m a substantial proportion of the cases 
This plan of treatmeut is obviously a compromise be- 
tween theoretical completeness and practical possibility 
especially m regard to the treatment of the pelvic 
lymph nodes, but the authors feel that it is better to 
irradiate intensively the sites of frequent metastasis than 
to irradiate madequately all possible areas of mvolv^ 
ment especiaUy when such an attempt is associated 
with CTeaternsk of immediate and late reactions 
tarn modifications of the plan of treatment have to 
^de m some cases In paUents with severe mfection 


than among white patients Septic complications at 
the time of treatment were found to lower the survival 
rate significantly Pemcillm has proved an effective 
aid m controllmg mfection 

It IS shown also, that of those patients who received 
60 per cent or less of what the authors have determined 
os an effecUve dose. 32 per cent survived, of those re- 
ceiving 90 to 120 per cent, 47 per cent survived, and of 
those receivmg more than 120 per cent 39 per cent 
survived This would mdicate that there is no advantage 
in going beyond a definitely determmed mmimum ef- 
fective dose 

The authors believe that there is abundant evidence 
to prove that when the cnteria for the selection of cases 
to be treated by radiation or by surgery are the same, 
the results are tie same, and the permanence of healmg 
is the same Radiation offers less primary nsk and dis- 
comfort, and under slaUful management its late sequels 
are too infrequent to constitute a serious defect The 
absolute salvage obtamed by radiation is supenor to 
that of operative mterference since its greater safety 
and flc.xibdity give it a much inder scope m the manage- 
ment of cluneal material 

Bernard S Kalayjian, M D 
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sorption curves for lead and steel are given It is 
stressed that since photolluorographic schedules often 
exceed 500 exposures per day, and smcc the amount of 
radiation per exposure is eighteen tunes greater than 
that for a 14 X 17 mch roentgenogram, protection of 
personnel must be carefully considered 

Elizabeth A Clark, M D 

Reactions of the Hemopoietic System to Agents Used 
in the Treatment of Dermatoses Frances Paschcr and 
Ben Kance Arch Dermat & Syph 53 1-5, January 
1940 

Repeated exposures to irradiation may be harmful 
to the hemopoietic tissue and may cause alterations of 
the normal hemogram m the form of (a) mild leuko- 
penia, (i) neutropenia, uhich may develop into agranu- 
locytosis and cause death, (c) aplastic anemia, (d) 
thrombopema, (e) leukocytosis, and <f) leukemia 

Leukopenia and a drop m the erythrocyte count 
after intciisixc irradiation have been reported by vari- 
ous authors The cause of the change m the blood 
picture lias been stated to be due to duect and mdircct 
damage to the blood formuig organs, nhilc destruction 
of the circulaUiig cells plays a minor role Studies 
of the hemogram on patients receivmg protracted frac- 
tional irradiation (Coutard technic) shoued a leuko- 
cytosis the first few days, folloned b> a moderate 
leukopenia which returned to normal in two to four 
months 

Studies were made of the hemogram on 8 patients 
with generalized dermatosis, during the time they were 
receiving low -voltage radiation over large areas of the 
body As a rule sl\ fields were exposed at each treat- 
ment of 75 r each (100 kv , 1 to 3 mm Al) Three 
treatments were given a week for a maximum of eight 
weeks Leukopenia, which was present m all cases, 
began to appear after three or four weeks The white 
cell count dropped to 3,000 per c mm or less m 3 cases, 
the differential count, however, remammg unchanged 
In some of the cases three to five months elapsed be- 
fore the white count returned to normal A moderate 
hypochromic anemia w as found m all cases except one, 
where the red cell count dropped to 2,200,000 

The authors believe that the quantitative changes m 
the hemogram with low -voltage irradiation are about the 
same as those seen when high voltage therap) is used 
Individual variations in radiosensitmty and dosage 
are primary factors m the development of leukopenia 
and anemia from low-voltage irradiation 

Joseph T Danzbr, M D 


rabbits, weighmg from 17 to 3 5 kg were selected 
Blood specmiens were obtained from the marginal ear 
veins under sterile precauUons As an anticoagulant, 

0 1 ml of 6 per cent sodium citrate m physiological 
saline solution was added to each 0 6 ml of blood 
All but the 3 animals which served as controls received 
100 r (measured m air) over the mner surface of the 
left hmd leg through a 6 X 6-cra port The legs of 
the rabbits were not shaved or clipped Group I, con- 
sisting of 4 animals, was treated at 90 kv , 5 ma , 8 inch 
skm target distance, and no filter (half-value layer 0 5 
mm Al), Group II (6 anmials) 140 kv , 20 ma., 30 
cm skm-target distance, and 0 5 mm Cu plus 1 0 mm 
Al filter (half-value la>er 0 5 mm Cu), Group III (2 
aminals) 200 kv , 20 ma , 30 cm skin target distance, 
with 0 5 mm Cu plus 1 0 mm Al filter (half-value layer 

1 10 mm Cu) , Group IV (4 animals) 400 kv , 5 ma , 
80 cm skm-target distance, vnth 3 0 mm Cu filter 
(half-value layer of 5 2 mm Cu) This prelitmnary 
study showed that the phagocytic mdices of healthy 
rabbits tested vnth Staphylococcus aureus mcreased 
significantly forty-eight to nmety six hours following 
radiation by 100 r (measured m air) delivered at 140 
kv over a small area of normal skin 

The optmial kdovoltage having thus been determined, 
further studies were earned out to find the most effec- 
tive single dose of x rays and the effect of repeating 
that dose at intervals Hemolytic Staphylococcus aureus 
was again the test organism In this mvestigation 36 
healthy male rabbits weighmg 2 0 to 5 1 kg were used 
Technics of obtammg blood and preventing coagulation 
were the same as m the previous experiment The am 
mals were divided mto deven groups to determme the 
effect of varymg the dosage and of repeatmg the deter- 
nimcd optimal dose All treated animals received radi- 
ation generated at 140 kv through a 6 X 6-cm port 
over the inner surface of the unshaven and unchpped 
right hmd thigh Other factors were IS ma , 20 cm 
target skm distance, 4 mm Al filter, and a half-value 
layer of 0 5 mm Cu Two rabbits were given 50 r, 

4 rabbits, 80 r, 6 rabbits, 100 r, 6 rabbits, 125 r, 6 
rabbits, 150 r, 4 rabbits, 200 r, 3 rabbits, 250 r, 2 
rabbits, 500 r, 4 rabbits, 1,000 r Two groups of 2 am- 
nials each received 100 r at twenty four and forty- 
eight hour intervals, for a total of six and four treat- 
ments respectively All doses are stated as measured 
in air 

It was found that the phagocytic mdex of the healthy 
white rabbit can be most effectively mcreased by a dose 
of 100 r The ma.\iraal mcrease occurs forty-eight 
hours after treatment Repetition of the optimal dose 


Studies on the Effects of X-Rays on Phagocytic In- 
dices of Healthy Rabbits A Preliminary Report 
John C Glenn, Jr J Immunol 52 66-69, January 


1W6 , ^ „ 

Further Studies on the Influence of X-Rays on the 
Phagocytic Indices of Healthy Rabbits John C 
Glenn, Jr J Immunol S3 95-100, May 1946 

An 'mvestigation was undertaken to determme if 
X rays, dmected to a local area m a healthy rabbit, 
would produce any effect on the phago^c index of 
the treated animal, with hemolytic Staphylococcus aurcM 
as the test organism Eighteen healthy vrhite male 


produces an mcrease m the phagocytic mdex which is 
only moderately higher than that obtamed with a 
smgle dose, but the mdex may be mamtamed at a high 
level for a short time There is a defimte tolerance of 
the nnimnls to X rays for produemg an mcrease m the 
phagocytic mdex, beyond which pomt a depression 
occurs 

Previously irradiated animals show a return of the 
phagocytic mdex to normal at varymg lengths of time 
foUowmg treatment, so that subsequent treatments 
foUowmg this event agam institute a nse m the phago- 
cytic mdex which is identical with that observed in 
untreated animals 
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— eosramihiiic granuloma, C C Dundon H A Williams, and 
T C Lojpply Nov , 433 

— eosinophilic granuloma (ab) Paul Michael and Nathan C 
Notctoss Aug 209 

—eosinophilic granuloma- Report o£ case (ab) J O Mercer, 
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Duelling, J Le fibro-myomc utdnn Nov 624 
Oliloo, OUe Die XJrographie bci der Nierentuberkulose. 

RCntgendiagnostis^c Untersuchungeo Oct 414 
Pulmore, George Utley, editor Clinical Radiology^ a Correla- 
tion of Clinical and Roentgenological Findings, Oct , 
413 

Kigler, Leo G The Chest A Handbook of Roentgen Diag- 
nosis Dec 621 

SproulL Wayne T X Rays m Practice Oct 414 
Stemdler, Arthur, with Marxer, John Loui* The Traumatic 
Deformities and Disabilities of the Upper Extrenuty 
„ Sept 299 

VtaPie, P Precis de radiodiagnostic Nov 624 
Wsters, Charles A . Flror, Wtutmer B , !^plan, Ira I » and 
Hobenfeld, Sidney editors The 1940 Year Book of 

Ehrenpreis, Theodor hlegocolon m the Newborn Clinical 
and Roentgenological Study with Special Regard to the 
Pathogenesis Supplementum 112 to Acta chirurgica 
Scandinavica Vol 04 Nov 523 
Journal of the History of Medicine and Allied Sciences Vol I, 
No I January 1946 Sept 290 
*^**iJohnA A Handbook of Radiography Dec 621 
Snow, WiUixm Prmciples lo Roentgen Study of the Chest 
Dec 021 

gOONE, BERT R Sec HENNY, GEORGE C 

“ORAK, J Significance of sacroiliac findings m ilane-Strfim- 

BOaoifED\^‘‘^cSono“ma ofihe esophagul Surve) of 332 


(nb) lull 100 
BOUSLOG JOHN S . 

nnuiTtTv 
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PAUL G S« RITTER, vVaYNE L 
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n^ntgcaographic stud> and case report (ab) S J Silber 
maun Sept 304 
blMd supply See also Aneurysm 

angiographic diagnosis of expanding intracranial lesions b> 
vascular displacement Carl P Lut and Fred J Hodges 
Oct 310 


mtrocranml angiogrnphj 1 Diagnosis of vascular lesions 
^ (ob) Carl F List and Fred J Hodges Nov o20 

va^lcyniogniph> m research for demonstration of vascular 
llow(aby ZehndcT Nov 544 
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angiographic diagnosis ol expanding intracranial lesions by 
^^^^^^disploceracnt Carl F List and Fred J Hodges 
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BRANNON, EMMETT S , WEENS, H STEPHEN, and WAR- 
REN, JAMES V Atnal septal defect Studies of hemo- 
dynamicg by the technique of nght heart catheterization 
(ab), Aug 197 
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cancer 

— caremoma studj of 37 cases (ab), George B Kent and 
Kenneth C Sawyer July, 101 

— measurement of radioactive phosphorus m breast tumors m 
situ a possible diagnostic procedure Prelimmary re- 
port B V A Low-Beer, H* Glenn Bell, H. J McCotkle, 
and Robert S Stone, with H L Stembach and W B 
Hill Nov 492 

— study of patients treated over a period of twenty years in 
Radiation Therapy Department of Bellevue Hospital, 
New York City, Ira I Kaplan and Rie\a Rosh Dec,, 
583 

— ^treatment of inoperable caremoma with irradiation (ob), 
Charles L Martin Dec 630 

BREWER, ARTHUR A Esophagopleural fistula compUcatmg 
empyema, Oct 371 

BRODES S ABSCESS See Bones abscess 
BROMER, RALPH S Rickets and mfantile scurvy occurring 
m a case of osteogenesis imperfecta (ab) Nov o37 
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— obstruction m infants and children (ab) Paul H Holmger 
and Ralph G Rigby Nov 630 
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disease (ab) George C Coe July, 86 
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Report of cases (ab) Earle B Kay July, 85 
roentgenography See also Tuberculosis Pulmonary 
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George S Mahon Dec 627 
BRONCHOSCOPY Sec Endoscopy 
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BROWN, M HUNTER, and POWELL. LESTER D Anterior 
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BROWN, SAMUEL Chronic nonspecific regional enteritis (ab). 
Sept 309 
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—and HARPER, FOREST G A new roentgen sign in extra- 
hepatic bihary tract disease. Sept 239 
Roentgen diagnosis of duodenal ulcer in the nght lateral de- 
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— subacromial bursitis clinical and roentgen observations 
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BUSCHKE, FRANZ, and CANTRIL. SIMEON T Indicabons 
for roentgen thcmp> of bladder caremoma Recognition 
of suita le cases (ab) Nov a46 

butts, JOHN B and MITCHELL, JOHN T Pneumo- 
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CALCANEUM 

— solitary cyat of calcaneus Benjamm Copleman Mormo F 
Vidoh and Francis J Cnmmmgs Aug 142 
CALCIFICATION See Aneurysm Ankle Ductus Arteriosus 
Heart Sjileea 

CALVET, JEAN, and MARQUES, P The Cbaoul method and 
classical superficial radiotherapy Study of absorption 
curves (ab) Aug 210 
CANCER 

— caremoma subsequent lo radiothcrapeutic menopause (ab) 
James A Corscaden John W Fertig and b P Gusbere 
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— quantitative histological anal>sis of radiation effects m 
human carcinomata (ab) \lfrcd Glucksmann Nov 550 
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tuberculous 

— differential diagnosis of tuberculosis in joints of extremities 
Aug, 201 
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Weir. S^t 284 
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\fitchcll Nov 542 

— pneumoroentgenogrophy with oxygen in diaraosis of in 
temal derangements of the knee jomt (ab) H H W 
Brooke, W Cf MacKenzie and J R, Smith Sept 311 
KOHLER, dr ALBAN (letter) Nov 523 
KOKITSCHONER, ROBT See DANN, DAVID S 

kymography 

— <!cctrokymograph for recording heart motion utilizing the 
roentgcnoscope (ab) George C Henny and Bert R 
Boone July 33 

— vasokymography in research for the demonstration of 
vascular flow (ab) M Zehnder Nov 644 


LACHMAN, ERNEST Roent^enographic study of the postero- 
infenor pleural boundanes preceding renal surgery (ab) 
July 88 

LAFFBRTY, JOHN O See PENDERGRASS, EUGENE P 
LAHEY, FRANK H j and TREVOR, WILLIAM Right para 
duodenal hemia (ab), July 91 
LAIPPLY. T C Sec DUNDON, C C 

LAM, CONRAD R. Surgical treatment of congenital atresia 
of esophagus with report of four cases (ab) Sept 307 
LAMARQUb, j P , and GROS, C Eggs of the Bombyx 
Mon os matenal for radiobiological research (ab) Aug , 
212 

LAQUERRifiRE, A Radiologic approaches necessary m the 
treatment of congenital subiuxations of the hip from 
the surgeon s pomt of view (ab) Aug 205 

laryitx 

— causes and prevention of radiotherapeutic edema of larynx 
(ab) Benjamin Jolles Aug 210 
c&ncer 

— ^followmg roentgen therapy (ab) D den Hoed Nov 540 
LASN1T2KI, I Quantitative analysis of the effect of gamma 
radiation on malignant cells vttro and »» uvo (ab) July 
108 

LAWLAH, JOHN W See KELLEY, CHARLES H 
LAWRENCE, J H See GRAFF. W S 
LAWRENCE, WALTER S , and ROBINSON, WALTER W 
Radio-aensitive parasellar tumors report of a case (ob) 
July 100 

LAWSON, FLORENCE E Gallbladder dye (lodophtbalem 
sodium) Effect of mtravenous mjections on coronary 
TT*» T?*’® and blood coagulation (ab) July 03 

LEA* u a Action of radiations on viruses and bacteria (ab) 
Nov 550 ^ 

LEACH| JOHN E Pneumothorax m young adults Desenp- 
oJt ^ hundred and twenty six cases (ab) 

LEE. JAMEsT Sec LEVANT, BENJAMIN 
LEGS 

Sec also Extremities 

roentgen picture (ab). Axel 


myosarcoma 


recnanaer Sept 312 

See Sarcoma 

LE IS H MCANXA S I S 

^ 3-eiilimania tropica »n ri/ro (ab) B 

LEOMflisiS°OSSrDM “ ^ Holbeotacdtor Nov 548 
^ leontiasis ossea (ab) L H GorlanH Vov r 7 q 

FHAKCK^aS'pRIcI, 

^th lower I'ds OMOCUltcii 

tompo‘J^?SVa”)“ju‘r's5''*°“"“= “f 
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HETEROTOPIA See Thorax tumora 

HEUBLBIN, GILBERT W Versatile erect Bucky for pnvate 
office radiography, with descripbon of horizontal Bucky 
table mounted on door track Aug , 178 
HEYMAN, CLARENCE H Spontaneous bilateral fracture of 

» femur following Irradiation <ab) Aug 2U 

HILL^^W B See LOW-BEER, BERTRAM V A. 

HILLEBOE. HERMAN- E Sec BEHRENS, CHARLES F 

— fibrous dy^Iasia — a cystic lesion of bone (ab) Herbert 
M Stauucr and Patnek J ritzgcruld Aug , 202 
di» 2 ocftti 0 A« 

— radiologic approaches necessary la treatment of congenital 
subluxatioos, from surgeon s point of view (ab> A 
Laquemire Aug , 205 
hibercuiotU 

— X ray exanunauon of hip joint with special reference to 
locabxation of cavities and tuberculous foci (ab) FruoUin 
G Wood and M C Wilkinson Aug 201 
HIPPODIN See lodme and Iodine Conipounda 
HISTOPLASMIN 

— pulmonary calcifications roenlgenogtaphic observations 
in relation to hutoplosmln and tulA:rciilin reactions 
Henry 11 Zwexhag and Carroll h Palmer Juh 59 
HODES, PHILIP J . and KEEFER, GEORGE P Hookworm 
disease A small intestinal 8tud> (ab) Oct 424 
............ and WOOD, FRANCIS C Eosinophilic lung (tropical 

cosinopbilia) (ab) Aug 190 

See RAVDIN, I S 

See SCHEIE, HAROLD G 

HODGES, FRED J Sec HOLT, JOHN P 
See LIST. CA]^ F 

HODGES, PADL C Heart size from routine chest films Oct 
355 

HODGKIN'S DISEASE 

— abdominal lymphogranulomatosis (ub) Lloid P Craver 
and Julian B Herrmann Dec C2S 
— roentgen treatment for Hodgkins disease and l>mpbo3ar 
coma of chest (ab) Arthur U Desjardins Oct 431 
— salient factors in treatment of Hodgkin s dlh>casc and lympbo- 
sarcoma with roeutgeu rays (ab) Arthur U Desjardins 
Oct 431 

—treatment and prognods (ab) Henr> Jackson Jr, and 
Fredene Parker Jr Nov . 54U 
— unusual case second report (ab) John W Averj and J W 
Warren Aug 208 

dea HOED, D 1 oryngeut cancer foilowiog roentgen therap> 
(ub) Nov 519 

HOLINGER, PAUL H, and RIGBY, RALPH G Bronchial 
obstruction in infants and children (ab) Nov 530 
HOLLENBSRG, M S Radiographic dlaraosu of hernia into 
the lesser peritoneal sac through the foramen of Wmslow 
report of ease (ub) Aug , 199 
HOLMES. BARBARA See CLARKSON, J R. 

HOLMES. GEORGE W Therapeutic radfoIOKy Dec 002 
HOLMES (GEORGE W) ANNUAL LECTURE, Dec G02 
OOS (ed) UiS 

HOLT, JOHN F , and HODGES, FRED J Congenital atresia 
of the csopdumis and truclico-csophagcal fistula Nov 457 
See LIST, cTaRL F 

HOLTHUSEN, PROFESSOR H (letter) Dec 020 
HOOKWORM INFECTION , . . .x r 

— hookworm disease a small intestinal slud> (ab) Philip J 
nodes and George P Keefer Oct 124 _ 

HORN, ROBERT C See PENDERGRASS, EUGENE P 
HOSPITALS 

— medical and hospital insurance problems Arthur W Ersianc 
Oct 399 J 

— tuberculosis control m hospitals A study made by the 
Committee on Hospital Personnel (aW Oct 421 
HOWES, WM E , and SHAPIRO, ALFRED L Treatm ent o f 
advanced and moperabic cancer a r^umi of current 
trends based on a review of the literature and analysis of 


personal ease experiences (ab) July 99 

HOW^R, JOHN W See VAUGHN ARK^L M 
HOYLE, ^LIFFORD See FOSTER-CARTER, A F 
ni^LIliKlA VICTOR E, WATKINS. CANTON G , and 
ROBB, JOHN A. Cholecystography for chUdren (ab) 

Htn>DLES6N,*JAMES H , and GORDON, HIRSCH L Frac- 
tures m electroshock therapy as related to roentgeno- 

oiS’sTi^. H S 

humcroraduJ syncatosu (ab) H S Rlurphy and 
a G Hanson Aug 20a 

-ofT.S!ial epicondylc w.th duplaccmeot mto olboar Jomt 

HGSSE^. report of thlrty- 

HYD ATID CYST Bones Ln cr 


rt-EOM 

HHTM 


See Intestine, 




iliac home- "e'^Fous Nov 

processes) a case report IS » eoug 


INDIA- 

—atypical pncuinonm at an air base m India dunog ainter 

IHDDSTfiY AND OCCUPATIONS 
See also Pneumoconiosis 

— be^Uium ^^mng (ab) U. S V*m Ordstrand Robert 
I^ghes J AI Dc Kardi and .Moms G Carmody Oct , 

—chest X ray m war time induslrml examinations (ab) William 
L Bonnet July 85 

—health survey of pipe covering operations m coaitnictme 
naval vessels (ab) Walter E Fleischer Frederick J Vlles 
, Robert L Gade and Philip Dnaker Dec , 627 
— -primary bronchopulmoaaiy aspergillosis an occupational 
INFANtesi^*"’ doc July SO 

— <hromc ulcerative colitis with infantilism and carcinoma of 
colon (ab) William E Ricketts, Earl P Benditt and 
Walter L Palmer Aug 19S 
INFANTS ^ 

See also Children 

— rickets and infantile scurvy occurring m case of osteogenesis 
Imperfecta (ab) Ralph S Bromer Nov 537 
— roentgen examination in congenital intestinal obstructive 
defects m infants its aid m plannmg suitable surgical 
approach and procedures for their correction (ab), Angus 
K Wilson Sept ,308 

— study of development of nckets m premature infants (ab) 
Gcrt V SydovT, Nov 53G 

infections 

— roentgen rays m prevention and treatment of infections, 
James P Kelly Nov 478 

inflammation 

— radiation treatment of benign and inflammatory conditions 
(cd) Hugh F Hare July 71 

— short wave radiations mechanism of anti inflammatory 
effect (ab) Lewis G Jacobs July 105 
INGELRANS, P , VENDEDVRE, A . and NIGO0L, J Case of 
osicod>stropby of the osteodostic tyTje involving the 
tarsal scaphoid (ab) July 90 
INNES, G S Million volt therapy (ab) Nov o50 

insurance 

— medical and hospital insurance problems Arthur V/ Ers 
kine Oct 390 

integral dose. See Roentgen Therapy 

intestines 

5ee also Intussusception 
digeatei See also Colitis 

— chronic nonspeafic regional ententts (ab) Samuel Brown 
Sept 309 

— regional ententis (ab) H L Pugh Sept 309 
— roentgen diagnosis of jejuno-tleal mflammations (ab) Pedro 
A hfolssa July 91 
dlTordcoJa 

— diverticula of colon versus gallstones (ab) Arnold Calambcs 
and Wilma Mitlelmann GaJambos Nov 535 
— diverticulitis of jejunum with perforation (ab) Michael VJ 
Sfautkin July 91 

— hernia of ileum through a hole m tranfverse mesocolon 
Report of case with sj raptoms and radiological appear 
onces simulating a Meckel s dlvcrticulnm (ab) Rodney 
Smith Aug 100 
henrorrbago 

— lesions of small intestine producing massive hemorrhage with 
symptoms simulating peptic uicer (ub) Harry L Segai 
W J Alerle Scott and J S Watson July 91 
obstruction 

pjtfalls m localizing intestinal obstruction with scout film 

(ab) George Vash Karl J Myers and Hu C Myers 
Dec 020 

roentgen examination m coogenitai obstructive defects in 

infants its aid m plannmg suitable surgical approach 
and procedures for their correction (ab) .Angus K Wilson 
Sept 30S 

parasites See Aacoriosis Hookworm Infection Tapeworm 
Infection 

perforation See Intestines diverticula 
stricture 

amall bowel stricture follomng radiaUon therapy for car- 
cinoma of the fundus uten (ab) Harry C Saltzstem Sept 
317 

tubefcuiosis 

tuberculous ulcerativ e colitis or ulcerative colitis with super 

imposed tuberculous infection, case (ab) Paul M Glenn 
and Hilton S Read Dec 61^ 

VOlToitUI 

volvulus of sigmoid colon report of 25 coses (ab) William 

P Gnffin George R Bartron and Karl A Meyer Julv 92 
httdssusception 

lieOCoUc intussusception reduced without operation (ab) 

Bdrgc Faber Aug , 108 
IODINE AND IODINE COMPOUNDS 

See *Uso Gallbladder roentgenography Spinal Canal 
Roentgenography 

toxicity 

— neefoau o( renal papillae following retrograde pyeloEraDhy 
(with Hippodin) (ab) V Eskeluod Oct-, 429 

pantopaque meningitis disclosed at operation fab) I M 

Tfarlov Oct 427 

— reaction following bronchography with iodized oil (ab) 
George S AMohon Dec. 627 



\ol 47 


Index: 


645 


MARCH FRACTURE See Metatarsus 

MAREK, FREDERICK M , and SCHEIN. ALBERT J AsepUc 
necrosis of the aatragalua following arthrodeslng proce- 
dures of the tarsus (ub) Aug 204 
MARIE-STRtiMPELL DISEASE Sec Spine, arthritis 
MARQUES, P Entrapment of barium paste in the pinform 
sinuses a sign of paralysis of the glossopharyTigeal nerve 
(ab) Auc 194 

Sec CALVET. JEAN 

SeeDUCXHNG. T 

MARTIN, CHARLES L Treatment of inoperable carcinoma 
of the breast with irradiation (ab) Dec , 030 
MASON, LYMAN W SLiodan os a contrast medium m utcro- 
s::^mcOKraph> (ab), Oct 427 
MASS Surveys See Thorax Tuberculosis Pulmonary 
MASTOID 

— deafness vnth undeveloped mastoid and normal tympanic 
membrane (ab) Fordyce Johnson July 84 
MATHBY-CORNAT, R. Indications and statistics on radiation 
treatment of utero-adnexal tuberculosis and of tuberculous 
pentODitis with genitallesions (ab) Aug 209 
MATHEZ, J A Appendicitis with a massive peristaltic move 
meat of the colon (case examined by barium meal and b> 
enema) (ab) Nov o36 
MAXILLARY SINUS 

cincer 

— neoplasms of both maxillary sinuses (ob) Meyer D Berger, 
Sept 30o 

MEANS, J H Hyperophthalmopathic Graves' disease (ab) 
Syit 310 
MEASLES 

— measlesr pneumonia (vnlh a note on the giant celU of measlea) 
George Millcs July, 85 

MECKEL S DIVERTICULUM Sec Intestines div erticula 
MEDUSTINUM 


— anterior abscess 2 coses (ab) Michael Arono\itch and 
Arthur M Vmeberg Sept 30G 
tumors 

— lymphosarcoma of mediastinum in child — results with 
radiation therapy Nine year follow up study (ab) 

MEDICm 101 

—medical and hospital insurance problems Arthur W Enklne, 
, „ Oct 399 
MENINGES 

—prognosis of subarachnoid hemorrhage and its relation to 
long term management (ab) George A Wolf Jr Helen 
and Harold G Wolff Oct 410 

meningitis 

— pantopaque meningitis disclosed at operation (ab) 1 M 
, Tarlov, Oct 427 
MEHIHGOefeLE 


anterior sacral meningocele case report (ab) M Hunter 
Brown and Lester D Powell Oct , 427 
meniscus See Knee 

menopause 

— carcinoma subsequent to radiothcrapeutic mentmause (ab) 
James A Corscaden John W Fertig and S P Gusberg 
W9 

MERCER, J O Eosinophilic granuloma of bone Report of a 
Nov 540 

MEREDITH, W J Note on the effect of spraying contact'* 
with aluminum (ab) July 100 

MESt^HAN, ISADORE Radiographic study of spondylolis- 
thesis with special reference to stability determination 

iieseh¥euy^® 

— henna of ileum through hole in transverse mesocolon Re- 
port of cose with symptoms and radiological appearances 
simulating a hlecLel s diverticulum (ab) Rodney Smith 
Aug 199 

retropentoncal (mesenteric pouch) hernia case (ab) I S 
^Ravdln and Philip J Hodes.Nov 536 
MESmoW, SIDNEY Sec BURBANK, BENJAMIN 
mesocolon See Mesentery 
mesothelioma See Tumors mesothelioma 
METASTASES See Cancer metastases Lungs cancer 

fractures 

• — march (fatigue) fractures (ab) Albert L Leveton Aug 294 

■-—march fractures (ab) Walter Scott, Sept 313 
MEYER KARL A S« GRIFFIN. imLIAM D 
MEYERDING henry W Chronic sclerosing osteitis (ab) 
Nov 538 

tudFLASHMAN, FORREST L Backache (ab) Nov 541 

— ^ GHORMLEY, RALPH K 

MICHAEL PAUL, and NORCROSS, NATHAN C Eosino- 
■kMrt granuloma of bone (ab) Aug 209 

MHITARY MEDICINE 

See also Aviation and Aviator* Reenuts 
early pneumoencephalographic findings following penetrat- 
ing wounds of the brain J E Lofstrom J E Webster 
and R C Schneider July 1 

pneumothorax in young adults Descriptive statistics m 
120 cases (ttb) JohnE Leach Oct 422 
radiology of war injuries Part V War wounds of the 
orbit and eyeball (ab) D B McGngor and Enc Samuel 
^ July. 84 

result* of a random chest x ray survey of healthy troop* in 
Canada (ab),R W Boyd Nov 632 


- — spontnneous hemopneumothomx report of case occurring 
in a soldier (ab) John Franklin July, 87 
milkman SYNDROME See Bones 

MILLES, GEORGE Measles pneumonia (wdth a note on the 
giant cells of measles) (nb) July 85 
mines and MINERS 

- — occurrence of silicosis m bituminous coal miners (ab), 
hiaunce J Small Dec 027 
MITCHELL, JOHN T See BUTTS, JOHN B 

mitral valve 

- — roentgen cinematographic study of movements of mitral 
ring during heart action (ab) Henning Odqvdst, July 88 
MlTTELMANN-GALAMBOS, WILMA See GALAMBOS, 
ARNOLD 

M0LLER, P FLEMMING The roentgen picture of the 
tabetic arthropathies and affections of bones (ab) Oct , 424 
MOORE ALEXANDER BERKELEY, (obit) Sept ,297 
morales, OLALLO Case of roentgcnologically observed 
penrenal edema after therapy with sulfanilamide prepora 
tions (ab) July 9(3 

MORETON, ROBERT D Lymphosarcoma with primary 
manifestations m the gastrolntcstmal tract report of 
seven cases studied rocntgcnologicallyCab) Nov 6^ 
MORGAN, RUSSELL H , and LE^S, IRA Protection of 
photoQuorographic personnel (ab) Dec 033 
Sec Van ALLEN, WILLARD W 

MORIN, GUY Contribution to the study of mtrathoracic 
metastases m cancer of the pharynx (ab) Aug 190 
MOSES,W R Divcrticulaofthcstomach (ab) , Nov 635 
murphy, H S , and HANSON, C G Congenital humerorad- 
ial synostosis (ab) Aug 205 
MUSCLES 

• — neurogenic ossifying fibromyopathies a preliminary report 
(ab) Arthur B Soule Jr , Oct 425 
MUSSEY, ROBERT D , Jr Sec GHORMLEY, RALPH K. 
MUTATION Sec Heredity 

myelitis 

— Devica disease clmical review and case report (ab), S J 
Silbermann July 98 

myelography Spinal Canal Roentgenography 

MYERS, HU C See VAS^ GEORGE 
MYERS. KARL J See VASH, GEORGE 
MYXEDEMA 

— bone growth in congenital myxedema* Use of serial roent- 
genograms of os radius in diagnosis and regulation of ther 
apy durmg infancy (ab) Paul V WoIIey Jr and Robert 
W McCommon July 94 


N 


nasal sinuses See Sinuses Paranasal 

nasopharynx 

— conductive deafness and its relation to lymphoid hyperplasia 
Benefits from x ray therapy (ab) Edward B D Neu 
bauser and Charles F Ferguson July 104 
— monel metal radium appheator desimed for maximum use of 
bard beta rays m treatment of hyperplastic lymphoid 
tissue (ab) Curtis F Bumam and Samuel J Crowe, Aug . 
208 


— radium therapy in benign nasopharyngeal pathology (use of 
radium applicator devised by Burnam and Crowe) (ab), 
Harold Swanberg Aug 208 

— radium treatment of hyperplastic lymphoid tissue (ab) 
Gilbert E Fisher Aug 208 

— U3C of radium in aerotitis control program of Army Air 
Forces Combined report by officers participating (ab), 
Nov 647 
cancer 

— lympboepitbehoma Galen M Tice Aug. 116 
— transitional epithelial cell carcinoma (.ab) J E White- 
leather Aug 206 

naval mediciot 


— asymptomatic pyuna m young men (ab), Franos A Bene- 
venti July 97 

— cardiovascular disturbances m tsutsugamushi disease (ab), 
Maurice Sokolow and Leo H Garland Oct 423 


— health survey of pipe covermg operations m constructing 
naval vessels (ab) Walter E Fleischer FrcdencL J 
Vile* Jr Robert L Gade and Philip Drinker Dec 027 
— mtrathoracic metallic foreign bodie* (ab) L Henry Garland 
Oct 420 

— pepUc ulcer m naval hospital 1944 Some roentgenologic 
findings (ab) L Henry Garland July 89 
— practical aspects of peptic ulcer management under service 
conditions (ab) John R Twiss and Eugene V Parsonnet 
Oct 424 ’ 






and G H Strickland Oct 421 
NEARY, G J Measurement of radiation (ab) Nov 550 

necrosis 

— aseptic necrosis of astragalus following orthrodesmg proce- 
dures of tarsus (ab) Frederick M Marek and Albert T 
Schem Aug 204 *' 

— ne^u of rMiU papillae folloa-ing retrograde pyelography 
(ab) V Eskeluod Oct 429 b- j 

nerves 

glOBlopharjngeal See Paralysis 
HEGHAD^k, EDWARD B D , and FERGUSON. CHAREES 
F (Conductive deafness and its relation to lymphoid hy- 
perplasia of the n^pharynx. Benehts from i ray 


thcr^y (ab) July 104 
NEUHOF. HAROLD E 


See STATS. DANIEL 
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tEPENN^jffiR, F, GILBRIN, E, GODEFROY, M, tad 
““Gur, K. A coattibution to the radioloeic study of 
toe dcBcieucy «teopathies syndrome of btiUcmon- 
Debray Looser, Nov 538 otoiiui 

LEUKEMIA 

—bone chongM of leukemia in children Bernards Kalayilan 
Peter A Herbut and Lowell A Erf Sept , 223 
— studies on the ellrots of radioacUve sodium and of roentgen 
leukemic mice (nb). Titus C Evans 
and Edith H. Quimby Nov , 549 
—treatment with radioactive phospborus (ab), R Felssly. 
Nov 647 
LEUKOCYTES 

—possible cffcclivenes* of the L easel factor ( fohe odd’ ) 
conceatrates on refractory anemia and leukopenia^ with 
particular reference to leukopenia followinc radiation 
therapy (ab) C J Watson W H Scbrell J L Mc- 
Kelvcy and F S Daft Sept 317 
LEVANTi BENJALllIfs and LElBi JAMES J latramuscuiar 
urojp-aphy (ub) Oct 420 

LEVENSON, STANLEY M See FINLAND. MAXWELL 
LEYETON. ALBERT I • Metatarsal march (fatigue) fractures 
(ab) Auff 204 

LEVIN, R^PH T See McMASTER, PAUL E 
LEVlTINs JOSEPH Scout film of the abdomen July, 10 
LEWIS, Ira Sec MORGAN, RUSSELL H 
LEY^S. J STEPHEN The recruit's heart Reduplication of 
the first sound heart strain and a new method of call 
bratlon (ab) Sept 307 
LEWIS, PAUL J See LICH. ROBERT. Jr 
LEWIS, i^YMOND W Differential diagnosis of tuberculosis 
m joints of the extremities (ab) Aug 201 
Radiognmhy in nb fractures fab) JuK 05 
LICH, ROBERT, Jr , and LEWIS. PAUL J Use of the anti* 
diuretic property of pitressm m cxcr<tof> urography (ab). 
Aug 205 

LIH, BJORN See OPPENHEIM. A 
LINDBERG. DON See BAYLBY, E C 
LIPOMA See Tumors lipoma 
UPOSARCOMA See Sarcoma Ilpo sarcoma 
LIST, CARL F , and HODGES, FI^D J Angiographic diag- 
nosis of expanding latracraniai lesions by \aacular dis- 
placement Oct . 310 

latracraaial angiography I Duigaoiu of vascular lesioiu 
(ab) Nov 520 

HOLT, JOHN F , and EVERETT, MARJORIE Lipoma 

of the corpus callosum ciinicopathologic study (ab). 
Dec. 020 

UVER 

— massive calcification case report with discussion of lU 
etiology on basis of alveolar hydatid disease (ab) Norman 
Heilbrun and Andrew J jfdein Dec 020 
LODGE, THOMAS Anatomy of the blood vessels of the 
human lung as applied to chest radio-locy (ab) Nov 520 
LOEPFLER'S SYNDROME See Lungs pathology 
LOFSTROM. J E . WEBSTER, J E . sod SCHNEIDER, R C 
Horly pneumoenccphalograpbic findings following pene 
tratmg wounds of the bram fuiy 1 
LONG, HAROLD F A See BEHRENS, CHARLES F 
LOW-BEER, BERTRAM V A External therapeutic use of 
radioactive phosphorus I Erythema studies Sept 213 

BELL, H GLENN. McCORKXE, K J , and STONE, 

ROBERT S , with STEXNBACH, H L , and HILL, W a 
Measurement of radioactive phospborus m breast tumors 
tti stlu o possible diagnostic procedure prcliminarj 
report, Nov 492 __ 

LUCElEy. CLARENCE A Sec GHORMLEY. RALPH K 
LUBSCHITZ, BIAREN Adamantinomas of the Jaw with ref 
erence especially to their treatment (ab) Aug 206 
LUNGS 

See also Bronchi Respiratory Tract 
- — length and width changes in the pulmonao ortcnal system 
of rabbits m passing from the stage of expiration to that 
of collapse os revealed by roentgenography (ab) Cifarlcs 
C Maiihn, Nov 550 

— segments of the lungs commentary on their invcsUgatJoa 
and morbid radiology (ab) A F Foster Carter and 
Clifford Hoyle Oct 410 

abscess . v , , 

putnd abscess without foul sputum (shutoff pulmonary 

abscess) (ab) Daniel Stats and Harold Ncuhof July 80 

.^^^Snatomy of blood vessels of humon lung as applied to chest 
radiology (nb) Thomas Lodge Nov 520 

— D^mouary calcifications rocntgenograpbic observatious 

^ ,n relation to bistoplosmin and tubertniUo reactions Henry 

B Zwcrlmg and Carroll E Palmer July 50 
Sjiagcn.tol cystic d^coic William Savato and J Edmond 

dinetsM Sec wito spci^ ref 


ptfho!^ See Ajpergiilosu, Coccidroidomycosu Toruk 

— diaenoju of Loeffler’s syndrome Tranjient lim* Infiltration 
with etMinophilia (ab) Elvm E Gnttdieaer&pt 305 
— Kumophihc l^g (tropical cosmophiha) (ab) Pbilip J 
“ and Francis C: Wood Ang 198 ^ ^ 

—LoeOcr a syndrome Report of case vtito pathologic exam! 
nation of limga (ab) E C. Bayley DON Lmdberg 
^ Baggenstoss Sept 306 

— Loefiler s a^drome (transient pulmonary infiltrations with 
cosmophilm) Report of case and review of available 
literature (ab) H I Spector, Aug 195 
— observations on LoefSer's syndrome report of 4 cases (ab). 
H Wallace Blanton ^pt 305 

roentgeaograpby 

— annular areas of rarcfacUon m children (ab) Eileen Phillips 
and Chester A Stewart Nov 532 
— findlags m lungs of victims of Cocoaaut Grove disaster (ab), 
Maxwell Fmland, Max Ritvo Charles S Davidson and 
Stanley M Leveasoa Nov 632 
— pulmonary changes in carbon tetrachloride poisoning (ab). 

Charles M Thompson Nov 533 
— segments of the lungs coauaentary on their mvcstigation 
and morbid radiology (ab) A F Foster Carter and 
Clifford Hoyle Oct 410 

—streptococcal miliary infiltration of the lungs with descrip- 
tion of case (ab) Phibp Ellman Nov 
tumors 

— adenomatosis Lester W Paul and Gorton Ritchie Oct 334 
— neurogenic tumors at pulmonary apex (ab) Lester W Paul, 
Oct . 423 

— fiimcrlor pulmonary sulcus tumors (ed) Aug 188 
LUST, rRANZ J Roeutgenological diagnosis of benign tumors 
(single polvps) of the colon (ab) July 93 
LYMPH NODES 
cancer 

— radiosurgery of tumor metastases m lymph nodes of neck 
(ab) Rolf B Engelstad 430 
LYMPHOEPITHELIOMA 


LYMPHOEPITHELIOMA Sec Nasopharynx ca 
LYMPHOGRANULOMATOSIS See Hodgkins 


cancer 

_ .. .dgkms Disease 
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SAVAIN, WILLIAM, and BRYANT, J EDMUND Congenital 
cystic disease of the lung Aug 156 
SAWYER, B:BNNETH C See KENT, GEORGE B 
SCALP 

— urtenovenous aneurysms of scalp and face (ab), Walter B 
Dandy, Nov , 529 

SCANNELL, RAYMOND C Congenital absence of the odon- 
toid process Case report (ab), Aug 205 
SCAPHOID BONE, CARPAL 

— osteochondritis dissecans case (ab) Paul E McMaster and 
Ralph T Levm Aug , 203 
SCAPHOID BONE, TARSAL 

• — osteodystrophy of osteoclastic type m\olving the tarsal 
scaphoid case (ab) P Ingelrans A Vendcuvre and J 
Nigoul July 06 
SCHAFFNER. Sec BONTE 

SCHEEt:^ RAYMOND J , GOOD, C ALLEN, and HUNT, 
ARTHUR B Roent«nologic localization of the placenta 
(placentoCT^hy) (ab) July 90 

SCHEFFBY, LEWIS C Diagnosis and management of utenne 
carcinoma and sarcoma (ab) Nov 545 
SCHEIE, HAROLD G , and HODES, PHILIP J Injection of 
oir into Tenon s capsule (ab) Dec 020 
SCHEIN ALBERT! See MAREK, FREDERICK M 
SCHILLER. ISRAEL A Cbest photoroentgenography in Army 
physical examinations (ab) Dec 620 
schilling, j a Struma lymphomatosa struma fibrosa and 
thyroiditis (^) Sept 310 
SCHISTOSOMIASIS 

— unnary schistosomiasis report of two cases in Mome (ab), 
Clmton N Peters Roderick L Huntress and Tosepa E 
Porter July 97 

SCHL0SSER,J V See MANUEL, GARCIA 

SCHMIDT, ERNST A Roentgenological aspects of therapeutic 

? neumopcntoneum m pulmonary tub«xrul 03 is (ab), Aug 
05 

SCHNEIDER, R, C Sec LOFSTROM, J E 
SCHNEIDER, WXLMOT F Arachnodactyly — unusual co mpli- 
^ cation following skull injur> (ab) Oct 427 
SCHWARTZ, IRVING Sec FRfeDMAN. BURT 
SCHWARZ, GERHART S Determmation of frontal plane area 
from the product of the lung and short diameters of the 
cardiac allhouette Oct 300 
SCLERODERMA 

— esimhageal Imioos associated with acrosclcrosis and sclcro- 

Pa^lA,OLcao aad B R 
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RADIATIONS 

Sceralso RadloactJVitj Radium. Roentgen Rays 
— action of radiations on vnrusea and bacteria (»b), D D Lea. 
Nov o50 

— efiecta of penetrating radiations a r«vit\T (ob). 
F G Spear Nov 550 

— comparative studies of the biological effects of x rays neu- 
trons and other lootzmg radiations (abj L H Gray 
Nov 5.>0 

“KcncDc effecU of radiations (ab) D G Catehcside Nov . 

‘—measurement of radiation (ab) G J Ncar> Nov 650 
—protective methods m radiology tab) W BmLa Nov 
550 

— quantitative histological analysts of radiation effects la 
human caranoraata (ab) Alfred Giuclcsroonn Nov 5o0 
— radiation from a group of electrons oxoving in a circular 
orbit (ab) C M AfcAfillan Aug dl2 
—the Si ncltrotron — a propoi^cd high cucrg> particle accelerator 
(ub) L \t McMillan Aug 212 
— total cncrui absorption m radiotherapy <nb> hranV EUis 
Nov o5U 
mjuriouf effecU 

— plastic repair of radiation ulcers of the sole (ab) Paul W 
Greeley Sept 318 

— radiation hazards m medical practice (ab) D B Hording 
Aug 21Q H / s 

— radiation sickDC5s in Nagasaki preliminary report (ab) 
Joseph J Timmes Dec b33 

—small bowel stricture folloo^ing radiation therapy for car 
emoma of fundus uten (ab) Hany C baltutem Sept 
317 

— spontaneous bilateral fracture of necli. of femur following 
irradiation (ab) Clarenceil Heyrnon Aug Jll 
RADiOACTrvrry 

See also Radiations 

— external therapeutic use of radwacttve phosphorus. I 
Brvthcma studies Bcftram V A Low Beer Sept 213 
— histological effects of radiopho^horus on normal and lym 
phomatous mice fab) W S Gruff KL G Scott and/ H 
Lawrence Nov 540 

— measurement of radioactive phosphorus m breast tumors in 
fWu a possible diagnostic procedure prcllmmary re* 
port B V A Low Beer K Clean Bell H J McCorLle 
and Robert S Stone, with H L Stembadi and W B 
Hill Nov 402 

—radio Isotopes from ^faabaltan Project, July 78 
—radiological use of fast protons Robert R wilson Nov 437 
—studies on the Brovrn Pearce rabbit caremoma with the aid 
of radioactive isotopes (ub) A Forssbers: and P Jacobs- 
son Nov 550 

— studies on the effects of radioactive sodium and of roentgen 
rays on normal and leukemic mice (ab) Titus C Evans 
and JBditb H Quimby, Nov 540 
—treatment of leukemia with radioactive phosphorus (ab) R. 
FeUsJv Nov 547 
RADIOLOGICAL SOCIETIES 
— Alabama Radiological Society Nov 523 
— American College of Radiology bept 203 
— American Radium Society S«pt 20S 

— 'C^tforoia Medical Association Section on Radiology July 
78 

— Chicago Roentgen Socict> Nov 623 
— Florida Radiological Society July 78 
— officers and meeting dates July 80 Aug 100 Sept 300 
Oct 415 Nov 626 Dec j 023 
— PcnnsylvTiuia Radiological Society July 79 
—Pittsburgh Roentgen Society Sept 2y8 
— jrfmnesota Radiological Society Dec 020 
— Radiological Society of New Jersey July 78 
— Rocky Mt Radiolopcal Society Oct 412 
— Texas Radiological Society Dec Q20 
— Universiti of Utah Radiological Conference Oct 412 
— Utah State Radiological Sodety July 78 
RADIOLOGICAL SOCtfeXY OP NORTH AMERICA 
— Ladies Entertainment Annual Meeting Nov 523 
— refresher courses post graduate instruction Sept 250 
— Scientific Program 32nd Annual Meeting Oct 408 
— to the members of the Radiological Society of North Amcnen 
(ed) Lowell S Gom Oct 404 
radiologists . , , T I -a XT ivva 

—honored by State medical societies. July iS Nov 523 

years of radiology In Am^co. The elements 
which have contributed to its grov^ as a medical spe- 
cialty Arthur C Chnstic Dec 6C^ 

— therapeutic radiology, George W Holmes Dec 60- 

Radium Roeutgeo Thtrapy 

-SiS^n Ueatmmit of bimigu and mflammaWry condition. 

(cd) Hush F Hare July 71 „ . „ no-* 

—th^^utic radiology George W Holme. Dec. OU- 

HADIUM 

i^^'olradiauonied) l^d radium 

-energy abmrption and . 2(W 

therapy a ^ '^logy (mse of radium applma 

(ab) Harold s«m 

berg Aug 208 


—monel met^ radium applicator dnigned for maiimum tueof 
h^d beta rays in jxeatment of nasopharyngeal hyper 
plaatic lymphoid tiwue Cab) Curtw F Buraam Md 
Samuel J Crowe Aug 208 
"f'^Dical method, (ab) S Russ Nov 850 
RA-DiU b 

— congenital humeroradial synostosis (ab) H S Murphy and 
C G Hamon Aug 205 ^ - 

roentgenographjr 

—bone growth in congenital myxedema. Use of sennJ roent 
genograms of os radius in diagnosis and rcgulatioo of 
tbiOTpy during infancy (ab) Paul V Woolley Jr and 
^^Robert W McCammon July, 94 
RADNER, STXG An attempt at the rocnteenologic vtsualiza 

^ Gastrojcjunocolic fistula (ab) July 90 
I S > and HODES, PHILIP J RetropentoaeaJ 
(m^ntcnc pouch) hernia Case report (ab) Nov 536 

READ.HELTONS See GLENN PABLM 

READ, J On technical methods m x ray therapy (ab) Nov 
550 

RECRUITS 

— chest photoroentgenography m Army physical examma 
uons(ab) Israel A Schiller Dec. 020 
--‘the recruit s heart Reduplication of first sound heart 
strain and a new method of calibration (ab) J Stepbea 
Lewis Sept 307 

reeves, ROBERT J Sec GLENN, JOHN C , Jr 
^See HEMPHILL JAMES E 

REFRESHER COURSES post graduate mstruction Sept 
200 

REIDER, NORMAN, and PLAYER, GLEN S Hemiatrophy 
of the body in adult life (ab) Nov 539 
REINEKE H G See ALTEMEIER, W A 
RENANDER, AXEL Genu varum m children typical roentgen 
picture (ab) Sept 312 

Kocnigenologic differentiation between hypertrophy of the 
prostate and vesical uroliths (ab) July 97 
RJSHAISlT do OLIVEIRA, H See ABBOTT, OSLBR A 
RESPIRATORY TRACT 

5ec also Bronchi Lungs etc. 

-—respuTitory malformations types causes and sigmficance 
Ihelinuoary report (ab) Hovey Jordan Nov 630 

dlteiuet 

— ^berylhum poisoning (ab) H S Van Ordstrand Robert 
Huuhes, J M Dc Naxdl and Moms G Carraody Oct 
422 

RIBS 

abnormaliUef 

— congenital malformations of first thoracic rib cause of 
brachial neuralgia which simulates the cenicai nb tyn 
drome (ab) James C White M H Poppel and Ralph 
Adams Nov 537 
fractures 

-—radiography (ab) Raymond W Lewis July 95 
rich, CHARLES Classificatloo of non tuberculous chest 
diseases with special reference to so^mllcd atypical pneu 
moma (&b) Aug 295 

rickets 

— ncLcis ond infantile scurvy occurring in a case of oateogeneais 
unpcrfecUi (ab) Ralph S Bromer Nov 537 
— study of development of nekets in premature infanta (ab) 
Gcrt V Svdow Nov 530 

RICB^ETTS, WILLIAM E , BBNDITT, EARL P and PALMER, 
WALTER L Chronic ulcerative colitis with infantilism 
and carcinoma of the colon (ab) Aug 198 
..and POLLARD, H MARViN Roentgenologic and gas- 
troscopic study of gastric disease (ab) Dec 628 
RIGBY,RALPHG Sec HOLIKGER, PAUL H 
RXLgy, PATRICJC Eosinophilic granuloma of bone report of 
cose with preoperative roentcen diagnosis Nov 514 
RIMINI, R, See DUOMARCO. JT 

RITALA, A M Contribution to the technique of the radium 
treatment of cancer of the cervox A new instrument (ab) 
Dec . 633 _ 

RITCHIB, 6oKTOK SwPABl.LBSTK^ 

HlTfBR, WAYKB L , «id BOVAHH, PAIH, G Siliaou. «- 
posurea m the hre bnck induitty It Roentgenologic 
Btudy (ab) Oct 423 , 

r1TVO,Ma£ ^eFIHLAHDj^MAXWEIX 
ROAcM.JOBCtfF ScePOPPi!L,MAXWRI,tH 
ROBB John A see hrducka, victor e 
ROBERTSON, GEORGE E See EISGARD 7 DEWEY 
ROBERTSON, ROBERT C L See PEACHER, WILLIAM G 
RoIjCN. PERdrVAL A and COLLINS, VINCENT J Roent- 
cenologicol study of the male M^cnim a. an aid in caudal 
analgesia (ab) Oct , 427 

ROBINSOWs WALTER W See LAWRENCE, WALTER S 
roentgen rays 

See also Radiations Radiology Roentgen Therapy 
— diffraction studies oo fish bones (ab) George C Henny and 
Mona Spiegel Adolf Aug 212 
Apporatui 

— feed back ompliher for ionization currents (ab) Frank T 
Farmer Nov 548 

— first practical experiences with mobile radiophotogmpbic 
unit m Switzerland (ab) E A Zimmer Dec 03() 

— measurement of resolving power of intensifying screens 
Willard W Van Allen and Russell H Morgan Aug 166 
— versatile erect Bucky for private office r^iography with 
description of bonxontai Bucky table mounted on floor 
track Gilbert W Heublem Aug 178 
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STOMACH, diieases— coiil , 

— roentgenologic and gaatrobcopic study (ao) \\ illtnm l 
Ricketts and H Marv in Pollard Dec 02S 
diverticula 

— (ab) W R Mose^ Isov o35 
fistula See Fistula 

roentgenography ^ . 

— diagnosis of deformities of cardiat end of stomach inlriiiMc 
and extrinsic m origin (ab) Maxwell H Poppel and John 
F Roach Oct 423 
tumon 

— lymphosarcoma (ab) Leonard Cardon and Regina S Greene 
baum Aug IDS 
ulcer* See Peptic Ulcer 

stone. ROBERT S See LOW-BEER, BERTRAM V A 

STO^^, LYMAN M Histologic stud> of the effect of irradia 
tion on adenocarcinoma of the endometrium (ah) No\ 
54ft 

STRAIN, WILLIAM H , FRENCH. J DOUGLAS and JONES, 
GLENN E lodmatcd organic compounds os contrast 
media for radiographic diagnoses V Escape of panto 
paque from the intmcnuiial subarachnoid space of dogs 
July, 47 

STRAND SVERRE On Leloids and their treatment (ab) Jiil> 
104 

STREPTOCOCCI 

— streptococcal miliary infiltration of the lungs \Mth desertp 
tion of acasc (ab) Philip Ellman No\ 533 

STRICKLAND, G H Sec BOGEN, EMIL 

STRUMA FIBROSA STRUMA LYMPHOMATOSA Sec 
Thyroid 

STUBENBORD, WILLIAM D Hereditary deforming chondro 
Oct 426 


dysplnsis (ab) 
SULFANELAMIDE 


•foentgenolocically observed pcnrenal edema after therapy 
with sulfanilamide preparations case (ab) Ollalo 
Morales July 9G 

SUMMEY, THOMAS J , and PRESSLY, C LOWRY Sarcoma 
complicating Paget s disease of bone (ab) No\ o40 
SUNG^CHTEH See BLATTNER, RUSSELL J 
SWANBERG, HAROLD Radium therapy m benign naso 
pharyngeal pathology (use of radium applicator devised 
by Bumam and Crowe) (ab) Aug 208 
T SYDOW GERT A study of the development of rickets m 
premature infants (ab) Nov 530 
SYNCHROTRON 

— radiation from a group of electrons mov Ing in a circular orbit 
(ab) E hi McMillan Aug 212 
— the synchrotron — a proposed high energy particle accelerator 
(ab) E hi hlchliUan Aug 212 
SYNOSTOSIS 

— congenital humeroradial synostosis Cab) H S hfurphy and 
C G Konsoa Aug 205 
SYPHHIS See Bones 
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TABES DORSALIS 

roentgen picture of tabetic arthropathies and affections of 
bones (ab) P Flemming Mpller Oct 424 
TAENIA See Tapeworm InUction 
TAPEWORM INFECTION 

— taenia lagioata case report John B Hamilton July 04 
TARLETON. GADSON J See SCOTT, LA WRENC^E D 
TARLOV, I M Pantopaque menmgitis disclosed at operation 
(ab) Oct 427 
TARSUS 

Sec also Scaphoid Bone Tarsal 
— aseptic necrosis of astragalus following arthrodesing proce- 
dures of tarsus (ab) Frederick hi hlorek and Albert J 
Schem Aug 204 

TAYLOR, HENRi K- Clinical value of angiocardiography (ab) 
Oct , 423 
TECHNICitoS 

— employment of persons with defective vision as darkroom 
technicians (cd) Ellwood W Godfrey Dec 010 
TEMPORAL BONE 

— lymmetnc defects in the lower lids assoaated with abnor 
malities of the zygomatic processes of the temporal bones 
(ab) Irving H Leopold J Francis hlahoney and Mabel 
L Price July 84 
roentgenography 

— contrast roentgenography of pneumatic cells (ab) Mox 
Unger Aug 1&4 
tumors 

— plosmocytoma (with Grandcnigo syndrome) (ab) J C 
Gros July 103 
TENDONS 


Sec also Tumors giant-cell 

— calcification of two superior tendons of ilircct aatcn< 
muscle (ab) Esti^ve July 9G 
TENNENT, WILLIAM Gaucher » disease 
diagnosis (ab) Sept 31 1 

tenon S capsule S« Orbit 

^“gATOMA See Tumors teratoma 
tumors 

teratoma report of Oa cases (ab) John! 
treatment of malignant tumorfi (ab) 

July 102 


Parly radiologic 


. Bamcr Julv 1 
Haakon Odegaa 


THAYSSEN VIGGO E Intensity variutioiiH in the field of 
irradiation (oh) July 100 
THEOBALD, JOHN J See BRUNNER. HANS 
THOMAS, LOWELL I Review of 18 cases of arthrotomy o( 
knee loinls (ab) Nov 542 

THOMPSON, CHARLES M Pulmonao changes in carbon 
tetrachloride poisoning (ab) Nov 533 
THORACOPLASTY See Tuberculosis Pulmonary 

THORAX 

^e also Heart Lungs Mediastinum etc 
— deformity of thorax probably due to congenital raalforma 
tion of dorsal spine case (ab) Ristollo Aug 205 


cancer 

—'Contribution to studv of mtrathoracic metastases in cancer 
of pharynx (ab) Guv Mono Aug IDft 
foreign bodies 

— experience m localization (ah) Benjamin Biirbunk Thomas 
H Burford Paul C Samson and Sidney iMesirow Dec 
028 


— ^intrathoracic metallic foreign boilies (ab) 1 Henry Garland 

Oct 420 

roentgenography Sec also T ubcrculosis Pulmonary 
—chest photoroentgenography m Army phy sical examination*; 

(ab) Israel A Schiller Dec 0-0 
“ chest X ray in war time industrial examinations (ab) William 
L Bonnet July 85 

— -lateral projection (ub) Samuel Brown Oct 420 
— -radiographic chest survey of patients from Dacliau Concen 
tratioo Camp Arnold D Pmtt Sept 234 
— ^silent and ma5quernding mtrathoracic lesions Importance 
of proper identification of lesions discovered dunng x ray 
surveys (ab) Richaril H On crholt and Norman J Wilson 
Dec 020 
tumors 

—roentgen treatment for Hodgkins disease and lymphosar 
coma of chest (ub) Arthur U Desjardins Oct 431 
— -tumor simulating mtrathoracic heterotopia of hone marrow 
(ab) Lrik Ask Upmark Aug 100 
THROMBOPHLEBITIS 

— thrombosis and thrombophlebitis of renal veins (ab) Ben- 
jamin S Abeshouse Sept 314 
THROMBOSIS 


— -thrombosis and thrombophlebitis of renal veins (ab) Ben 
jammS Abeshouse Sept 314 
THYROID 


—struma lympbomatosa struma fibrosa and thyroiditis (ab) 
j A *^hilhnt, ^pt 31A 

tibia 

— significance of recurrent Osgood Sc latter strain (ab) O T 
Steen Sept 312 

TICE, GALEN M Lymphocpithelioma Aug lift 
TIMMES, JOSEPH J Radiation sickness m Naga;»aki pre 
liminary report (ab) Dec (333 
TORULA 

—pulmonary torulosis John B Hamilton and Gilman R 
Tyler Aug 14D 
TRACHEA 
fistula See Fistula 
ulcer* 

— ulcerative tracheobronchitis following atypical pneumonia 
Report of cases (ab) Earle B Kay July 8> 

TRASENTINE Sec Roentgen Rays mjunous effects 
TREVOR. WILLIAM SeeLAHEY FRANK. H 
TRICOT, R See LEPENNETIER, P 
TROPICS 

■ — eosiQophibc lung (tropical eosinophilia) (ab) Philip J 
Hodes and Frams C Wood Aug 190 
' — tuberculosis m a tropical naval hospital (ab) Emil Bogen 
and G H Stnckland Oct 421 
TS0TSUOAMUSHI DISEASE 


— cardiovascular disturbances m tsutsugamusbi disease (ab) 
Maunce Sokolow and L H Garland Oct 423 
TUBERCULIN Sec Tuberculosis 
TUBERCULOSIS 


— cystic tuberculosis of bone in case of miliary tuberculosis 
(ab) Russell J Blattner and Chieh Sung C ct 42o 
family histones m tuberculosis (ab) S E Simpson July 84 
— pulmonary calcifications roentgenographic observations in 
relation to histoplosmm and tuberculin reactions Henry 
B Zwerlmg and Carroll E Palmer July ^0 
TUBERCULOSIS. PULMONARY 

— tuberculOMs control m hospitals Study made by the Com 
nuttce on Hospital Personnel (ab) Oct 421 
— tuberculosis in a tropical naval hospital (ab) Emil Bogen and 
G H Stnckland Oct 421 

— tuberculous bronchitis (ab) Hanns Alexander Nov 530 
— tuberculous cavities and pneumopentoncum (ab) N C 
Browne and F L Corngan Nov 531 
mass roentgenologic surTey* See also Thorax roentgen 
ography 

— evaluation of comparative efiiciency of vanous methods (ab) 
Charles F Behrens Herman E Hillcboe Harold F A 
Long and J Yeruahalmy Aug 194 
— m New Orleans (ab) Chester A Stewart Dec 020 
—results of random chest survey of healthy troops in Canada 
(ub) R \V Boyd Nov 532 

roentgenography bee also Tuberculosis Pulmonary mass 
roentgenologic surveys 

—bearers of shadows (ab) Manocl de Abreu Oct 4M 

—early diagnosis of mmiraul tubcrculoju (ab) I D Bohroniti 

and Ralph K Dwork Nov 531 
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\ raj treatment of warts (ab). July, 


SCOTT, K-G See GRAFF, W S 

SCOTT, LAWRENCE D , and TARLETON, GADSON J Py 
ndoimc hydrochloride (vitamin Bi) in the control of 
prehminaiy ryiort Oct ,380 
iSSU'JK.-l merle Sec SEGAL, ttARRYL 
SCO^yWALTER March fractures (ab) Sept 313 

— ncLets and infantile scurvy occurrini. In case of ostcogcncais 

imperfecta (ab) Ralph S Bromer Kos 537 

SEBRELL.W H See WATSON, C J 

SECOND INTER-AMERICAN CONGRESS OF RADIOLOGY. 
Oct -113 

SEEDORF, EVERETT E 
ICM 

SEGAIj, HARRY L , SCOTT, W J MERLE, and WATSON, J 
S Lesions of small mtestme producing massive hemor- 
rhage with 3j mptoms simulating peptic ulcer (ab) July, 

SELLA TURCICA 
tumors 

— radioscnsitiic parasellar tumors report of case (ab) Walter 
S Lawrence and Waller W Robinson July, 100 
SEMILUNAR CARTILAGES See Knee 
SHAPIRO, ALFRED L See HOWES, WM E 
SHAPIRO, ARTHUR L , and ROTHMAN, STEPHEN Pnintus 
ani achniculstudv (ubj Julj 105 
SHEBESTA, EMIL M See BOLAND, EDWARD W 
SHORTER, ALAN See FAIRCHILD, G CRANSTON 
SHOULDER 

■ — subacromial bursitu chnicul and rocnlgca observations, 
Harrs A Olm Dec 5'J3 

SHROPSHEAR, GEORGE Sec VADGHN, ARKELL M 
SHUTKIN, MICHAEL W Divcrticubtb of tbc jejunum with 
{ab} jul> 91 

volnilus See Intestines volvulus 
SILB£RMANN,S J DeMcidt:x.asc Cimical rev leve and cose 
report (ab). luly 98 

Tbe aOH<al!ed filth and suclh cerebral vcntnclc a clinical and 
rocntt,eno£raphic stud) and com: report (ab) Sept 304 
SILICOSIS Sec Pneumocouio5i5 
SIMARD, ERNEST E See FRIEDM AN. BURT 
SIMON. HAROLD E See DO WNEr, JAMES W 
SIMON, JOHN L Sec GLOBUS, JOSEPH H 
SIMPSON, S E family btslortes in tuberculosis (ab) Jul)* 
84 

SINTJS 

— roeotgcaolo^ic exploration of sinus and fistulous tracts (ab)» 
Deojamiu Copleman S«pl 316 
SINUSES. PARANASAL 
See also Maxiliur> Sinus 

~pneumo5ious diiutans (ab) Hans Dnioner irwm G Spies 
man and John J Theobald Nov 6J9 

SKIN 

See also Dermatoses 
cancer 

——subtotal replacement of skin of face for aetinodcrmatius 
due to roentt,en therapv vnth muluplc areas of squamous 
cell carcinoma (ab) Kifgcr P Jenkins Nov 648 
—results ia treatment (ab) Leonardo Goldman Sept 315 
SKIODAN See Fallopian Tubes roeotBcnograpby 
SMALL, MAURICE J Note on the occurrence of dbcosis in 
bituminous coal miners (ab) Dec ti27 
SMEDAL, MAGNUS I Giant ceU tumors of soft tissue oricte 
Dec 602 

SMITH, J R See BROOKE H H W 
SMITH, ORL AND F See JAMESON EDWIN M 
SMITH, RODNEY Hernia of ileum through a hole in the trans 
verse mesocolon Report of case with s> mptoms and 
radiological appearances simulating a ileckel s diverticu 
lum (ab) Aug 100 
SODIUM 

radioACtiTe See Radioactmty 
SOFT TISSUES 

rocatfenoffrAphy . _ ^ u 

— derangements of knee loint Diagu«tic aid obtained by 
roentgenologic examination of soft structures of 

menisci without injection of contrast media (ob) J 
Gershon (i^ohen Aug 203 .. c 

internal derangements of knee joint DIagnosUc trope of 

soft tissue roentgen examinations and varoi^ te^ic 
demonstration of menisci (ab) J Gex^shon Cohen Aug 
203 

!^SS^'t-Mll tumora of soft tiMuc ongm Magnus I Smcdal 
Dm 662 , - , 

loi^*^^CE‘^iliGiRL^,L H ^diovascular 

disturbances in tsuUut^ushi disease (ab) Oct -i-S 

(Celdocrani.. 

i^eMircSifymg ^bTomfopathie, A prehnunary report 


SPECTOR, H 


^ Loefflers sradrome (transient pulmoitatT 
infiltrations wth eosinopinhal Report of case 


View of nv ailnbJe literature (ab) Aue lOl 

SPIESMAN, IRWIN G See BRUNNER HAN'! 

SPINAL CAffAL ROENTMNOG£u>Hif 

of pantopaque following myelography Wilhso 
r anti Robert C L Robertson Aug iSfi 

iodinated organic compounds as contrast media for radic- 
ptiphic diagnoses V Escape of pantopaque from the 
mtracninial subarachnoid space of dogs William H 
Strain J Douglas French and Glenn E Jones July 47 
— Ptintopaquc meningitis disclosed at operation (ab) I M, 
Tarlov Oct 427 

pantopaque myelography diagnostic errors and renew o! 
coses George L Maltby and Robert C Pendergrass July 

SPINAL CORD 

See also MycHtts 

neurogenic os^ying fibromyopathies a preUminary report 
(ab) Arthur B Soule Jr Oct 425 
SPINE 

Sec also Atlas and Axis Coccyx Sacnira, Spmal Canil 
Roentcenography 
abnormaliuea 

— dcfortnity of thorax probabl) due to congcmtal nml/omu 
lion of dorsal spine case (ab) Risto Elo Aug 205 
— sagittal cleft (buttcrtl)) vertebra (ab) Fredcnck J Fischer 
and R E Van Demark Aug 205 
— unilateral h>poplasia of lumbosacral articular processes 
caj,e report (ab) FaulE McMaster Aug 205 
artbritit 

— ank) losing spondyltUs S)mpo5uun (ab) H Wjatt, R 
VfcWhirter ond Henmmnn Johnson Aug 209 
— brucellar spood) litis (ab) S DiRienzo July 94 
— rheumatoid spondylitis correlation of clmical and toent 
gcnographic features Edward W Boland and Emil M 
bhebesta Dec 561 

— rheumatoid spondylitis study of 100 cases vrith speosl 
reference to diagnostic entena (ab) Edward W Boland 
and Arthur J i^esent Sepu 311 
— rocntgta irradiation in treatment of Manc-StrQmpcU disease 
(ankylo&ing spondylarthntis) analysis of 100 cases (ab) 
James £ Hemphill and Robert J Reeves July 104 
“"Significance of sacroiliac findings la iTane^trilmpeJl J 
spondylitis, J Bomk Aug 12S 
dislocations 

— backache (ab) Henry W ileyerdtng and Forrest L Plash 
moo Nov 541 
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